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i' t ? f\ * it mm m<?> mm s-^- 2 c iq«<t> t 5 ; mmn T-ib^iisiai^^-h* 

H tf 

im mm 2 1 

■e?u ft e#i a-^ 3 s l < a 5 ic te«<7> jg*se^ij * a * <r>m m & n&mm x-m t> 3 n s 
n * is h* =f - k -t & # * ? u * * h * £ iiM * * * u * * k <r>ffiffi®Mmmm-z 
immm 3 1 

v ir * k % #tts # ') ^ h t f h\ * £ tiffin ft^ie^o s^- 4 tc ie®^ t 5 ; &e#i 

lg£ie#J TifcStlS*'^ ? U * H * -5 #')^ U fT-^oT, C d c 4 

2 <7) ffcfc f£ j£ -t -5 lr a H % n - F § # X t V ir * H . 
[M^JI 4 ] 

sf^JM 1 2 lcie»<^# % ? V ir* Ktf>JS*ffiflJ < t t#9 7 0 % affile] '14* 

SiSSKHlT^fc 3H5#'J? tf K?fcr>T, Cdc4 2 ^V^'ttfb* ^ili" -5 

[If ^JI 5 ] 

If^JM 1 ULTzVX 2 lcIQ®<^ # ^ ? U K <t> S IC ^IJ tc v ^ T „ 1 ViX^LM^^ ? I ir 
*-K<7>X£:. H£* f4ftn& ir-^^Sife § vMiM^'^S^iri" § * 'i ^ ? U * * H T*>o T 
. C d c 4 2 ^tSttffcfcffiii-** ^fift* ^ - F * ') 7 u tf h*. 
[If M 6 ] 

If mm 1 * t± 2 ic ie«<7> # z ? u t^FUh > frTT* ^ 7* 'j r >f 

ti-y3>t5#')?Htf FfioT, Cdc42 v$ '|4 ft* feM~t & M H * 3 - 
K t 5 # ') ^ ^ I t f K . 
[If^Jl 7 ] 

If # JM 1 frb 6 v^i* fi ^ 1 Jl ic mm<?> # V ^ ^ U tf F^#*t5Sii^^ 9 - o 
[If ?J<JI 8 ] 

[If 5j<Jl 9 ] 

If 7 ic ie« coffin x^^^-fcJc^C dc 4 2*n-Ht4#'i^ ^ U * H * a* 
[If^Jl 1 0 ] 

i^ijii^k^js-^ 2 icie®^-F 5 ; mnzmx-mt) $ tibial, 
[if ^ji i i ] 

k#i it K^'J f¥ 4 * n 6 ic t $ >» ies^j T-i^^ti^iaio 
[if mm i 2 ] 

if m m 3 ^ h 6 v^-r ti & i jm tc ie« ^ # v ^ ^ u tf 

[If^JM 1 3 ] 

if :d<JH8 ittzit 9 \zmwL<7>Mwm&fc-&t%&'tzxn-&&t*. mmm 1 0*^1 2 <^v^-f 

tl^ 1 JllCie«^Mfig^»i3H^vSo 

[if mm 1 4 ] 

it mm 1 0 ***b 1 2 </>v*-f tub* 1 Jitcieis^MfiS^iiiisi-^fji^o 
[if^ii 1 5 ] 

M^Ji 1 0*^1 2 *>v*-f *i*>> 1 Jitcie«coMfis^^ift6fc j: u/%fzi$mmm 1 6 



t* x mwimss &tz\tm$tn<7)WU. ^nn^tzit^it^m^-t h z t \z & *> . m<t 
im&m i 6 ] 

lai^II* 1 - C d c 4 2 t «S3"f J: V/* fcli C d c 4 2 <?> f fc £ 1£ it i" 

£f$ft6T-£>£lf:d<Jl 1 5 [sJS^vSo 
[M^JI 1 7 ] 

if^Ji i o frh i 2 <7>v^-rn^ i Jiiciem<^^aM^fj^fc * ^/s^&if^Ji i 6 
h^ji i o *><b i 2 w^tft^ i miz^m^m&w. mmm i 6 <m*-f i nicie 
KiE«#fc j: vis *ji i 4 izmm^tn,^^ i < tv^tn^ i o^m* § z t 
immm i 8 ] 

l?fiff Cdc42t *S£--t £*&6&*r J: C d c 4 2 <7> v£ f fc £ 1£ ii -* 

immm i 9 ] 

. MM^ffllitc fctt s if mm l *>*<b 6 <7>\*-fnt)* l jiiciet^* * ? u h <7>f&3EM 

[If^Jl 2 0 ] 

nmmm \z a i-t & m m m 1 ^> 6 <?> u -r ti 1 n tc ie« ^ # % * u * h %3EM . 

zn&\z. a h t mfe-tz z t *n m. t -t § , mmm\ 

9 izmm<on%.jm° 
immm 2 i ] 

msm 1 0 frh l 2 cD\^~fiifr 1 Jl ic I£i£<7) §? fi H^filil^ £ -ft: J; v/&rz 

aif^Ji <^v^-f i mizmm<7>$ <) * ? i h^Mtaitsfi:^** 
immm 2 2 1 

m^ji i oi^i 2 <7>v^-f ti^ i mizmm<7>m&m<7>mm*m.m-? zit^mt* «k u/i^tz 

[If ^Jl 2 3 ] 

if i o*^i 2 ^utn^ i Jiicieis^^aH. if ?i<ji i ^ «b 6 co^-?nfr 1 nicie 

«co* ') ? u tf F\ If?l<JM7 tcie^^ffl^x.-^ ^ If^Jl8 t/iti 9 lcie®^ff^ 

!K«*feJ: VsS mm 1 4 lcie«^}jt#:^ 7 %>kt£ < h tv^f ti ^ 1 
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It. fi^fi G T P ^o!Bl<7) 1 ru- - -f-£3hz> R h o 7 7- 5 'J - H Q H Ic W 

^ ? U * ^ hMC W & , £>)!£L<ti. Rho7r; ')-f^flGTPS^IfilT' 
i>5Cdc42^^t5lfiI. ^ai*3-Ht4*'i?ntf M* >) Z 9 
u H 3 ? ? - . Mfflf^i ~* ? 7 -ic «k 9 5 ftT & £ ff^IK 

n&t-tz. wmm^m±n^is «* -u/% rzit^mn^ \z m-t % . %tz. Buie^aw. m 

< i: -f ft 1 o a, T & * Iftii df- y P [c M "t § » 
[ 0 0 0 2 ] 

Rho77; 1 J-ft^fiGTP^ ± ^Ifil (HT> *l:Rho7r; 

tKti^^) tifi^f IGTP^nlfil (HT> SUcffifr^MG^fiW t ) 

coi r^-T-icitsieiTi^. i^fiGgaia, «uiaffii^:##i:«Bjiart'[i«€ 

o * fc. i^flGIfiStt, r-r 7 >• > 5 '-£')>! (GTP) * tz It 7 j> J i, > 5 
& (GDP) t 4# S^/ic^^ L . ^^LtGTP«GDPlc**^»t5Si 

aHlc^a^ft. i^f IGIfillcSn LTv^ GDP k IfflllS ft ic * G T P t <D 

mmixm (WT, G D P/GTP35£]xJ£ * s S§^o *tf>*SH. v£'l£M<7>G 

TPi^lft^ftGiai^^. Sttlfi^fiGIBlii, i7i^-icffffl 
LTy ^-<7>^. GTPi^lft^fiGiaili, S^LTv^GT 

P * * <?> * v£'tt ic «k 9 G D P iz fin tK s c i: ic <fc 9 ^ & . d cn «fc 7 lc . ft 
IGIfiia, r-r -> * * u * * H <7>35&lc J: ►) . JNHJISl*3lg*€31&K&k:fcv*-c# 
f x^vf HTi<, 
[ 0 0 0 3 ] 

Rho7r; 'l-iaihLTli, C d c 4 2 . R a c 1 tei^Rh o A#i s )5i^tiT 
u<6. Cdc4 2 (iii¥»fiaT'7 ^ o*t ^7^)ffMt|iJiLTv^o R a c 1 IJ, 6 

> r ^ 7 > 'J # ^ -f t <r>w*fc~%. * tif tiiiLTv^, * x C d c 4 2 t R a c 1 li c 
-Jun N*^^r + --tf ~> 7+ >l fe&lt-t Z Z t tT*e £0 Z <7> J; 7 \Z . R 

h o 7 7 ^ 'j -laiu, munmm^m^mm-k^^xn * %mmmm\zm$- ltv^ 

#x 3t-feT^S.#5b*^a Rho77-5 'Hiai44t4:^J:74^fflti, 

h ft & o 
[ 0 0 0 4 ] 

Rh o 77- 5 M-MfiM<7>^^x-f v ^ k lT<7)^fflk:M4LTv^^f <^ 1 oi'Rh 
o rr^yJ Htf F5)llf (Rho Guanine nucleotide E 
xchange F ac tor. KTRho-GEF tlSftti) T? *> S . Rho-GE 
Fii, R h o -7 t- 5 ') - iai<7)GDP/GTP^iJx)5t1SILT, Rho^T^'J- 



m&w<7>m&it-&®.m-t zmmsii-t znmmiz x *) . Rh o-gefu, Rh o 7 

T P ^«ixJtv%ffiii-t**»^% G E F >£'tt ^-t -5 
[ 0 0 0 5 ] 

Rho-GEFlClis ft® ff3 H > -i > ffijg , fj it It D b 1 ffl fa] K > > ( D b 1 Ho 
mo 1 o g y D o m a i n , W T D H H > > t l§ # f -5 . ) is «k V 7' u >v ? x F -J > 
ffilSIKM^ (PI ecks tr in Homology Domain, WTPHH > 
-OUfttS. ) ft^fttS. DH/P H<?> 7 > ^Attfilli. Rho-GEFicil© 
ft K > >f > ffijtT *> S o KT> D H F > A > J: V P H F > >f > 7 > U «H % , D H 
/PHF M>t 
[ 0 0 0 6 ] 

D H/P H K > -f > li. Rho-GEFCURho77;'J - 1? fi H <?> v£'tt fblc I? H- 
t^lS^FM^T'il, Rho-GEF^SttK> -f>?355kti^tlTV^. #J 
Rho-GEF<o-/ohM^7*4pro to-Db ; ifEflJ <r> 7 *> , 

DH/P HFM >^#t? C*^l^«^b^^iei^\ R h o 7 t ; 'J -lai^S 
3 t ib*3g^£ ftT^£ fr^tSK 1 ) . Z^fg^lCfc^T , pro to-Db 

1 <7)^^ mnm^hta ^ j mmm^ 7 *> n*jmji? if e^bi4 9 7 
s a <7>-p 5 7 s^s^x^tc * »> £ c 7c c jimmffii&fr zm&wit. r h o 7 t > ■) 
-MBH^^^fbL . **>#sn. mmmwmmizm^-ttz, proto- 

D b 1 <^^'l4fbttd?SII'l4^'l4ft: (oncogenic activation) t 
^tiTv^§ 0 FM T x p r o t o - D b 1 <r> C * ifftfij *•£ <b ft £ 3 <r> & •? ^Ifilt o n 
cogeni c — D b 1 t Pf ffc ~t -5 « oncogen i c — D b 1 fc* , R h o A , Cdc 
4 2fei^Ra c 1 tS^f^Ci:, J: V C dc 4 2toi^Rh oAlc*1LTGEFft 
14^*-t§-7^ RacltctiGEF ft c t £ tlT \^ ( # iff fr £ » 

2 ) . 

[ 0 0 0 7 ] 

pro to-Db 1^7t; 'J-iai^n-Ff^Iftf HT, i £ If v a v (# 
Jf#fF:£itK3 fe=k^4 ) , os t (#^ff3C^5 ) , 1 b c (#*#§«« 6 ) mt^hfiX 
u*. Ztl^jafeTa^lc^Jf-t^jafeTT^^o *</>ffe. Rh o-GEF J: LTfffflt 

eit^-KtSlftf fcLT, Tr i o (#*ffr:JC»7 ) a 1 i r i n 

rF 3C K 8 ) f ^in $ tlTv^» T r i o It. Z co J v ? y *7 V ~? X \z is X Ha 
^<7)#t&®5<7)S^fc j: vflS^l^it^^l Sl£3ir 0 ka 1 i r i nil, nmmBlzisrt 
S#JS5^ie^^k:K#-^S. C^Jc7tc. R h o - G E F LTfffflt ilfil^Hl^t 

^isaiiii^ifiir t izm^x^b *> , ztz. MMsH^vHtttbi-s r h o y t 5 - 

[ 0 0 0 8 ] 

w r ic * hh m m ic v * t ^1 ffl l tz sc m * n m %> . 

[#=ff fF l]t*(Bi,F.)b, T^^-^- t y H -b ^ 7 - * 
(Molecular and Cellular Biology) J. 2 

00 1¥, 12 It, p. 1 4 6 3 - 1 4 7 4 . 

UtnffJ:ffi2] >\ — h (Har t. M. J. ) *b . Y i? — n, ir ~f ir 
ny*i ^5 7xh 'J— (Journal of Biological Chem 
is try) J. 1 9 9 4 ^, 1 2 6 9 1, p. 6 2 - 6 5 . 

tflcm 3 ] * < y77*(Katzav, S . ) <b , r ^ > # ^ ^ - + >i (EM 
BO Journal) J, 1 9 8 9 ¥, S8f, p. 2 2 8 3 - 2 2 9 0 . 

[^Nf fr^CilK 4 ] nxf p ( C o s t e 1 1 o , P . S . ) r7'ny-?o r 

7x ^-7' -f ^ 3 ;U T 77 -T" 5 — ^ 7* ^ >f X > x X ^7"' "f a. >f -t 1 

v H x - »y X t > ^/(Proceedings of The Nat 
ional Academy of Sciences of The Unite 
d States of America) J, 1 9 9 9 ^, S96I, p. 303 



5 - 3 0 4 0. 

lit ft ffJcM 5 ] * M A ( H o r i i , Y . ) h # ^ * - * ^ (EMBO 

Journal) J. 1 9 9 4 ¥> 11 3t, p. 4776-4786 

lit ft fflCM 6] H?VX(Toksoz,D.)«b. r^>^^->(Oncog 
e n e ) J , 1 9 9 4 19t, p. 6 2 1 - 6 2 8 . 

[#4f fr£ UK 7 ] * -f M x > ( 0 ' B r 1 e n , S . P . ) h . \ ~f n y - ? i y 7 
x jt-f +f f y 3 -i- ~v % — ^- -/ ^>fi>>- X ir~f *f i+^ff 
«y H X -T- — *V ^ ~f ~r 3- *) ii (Proceedings of The Nat 
ional Academy of Sciences of The Unite 
d States of America) J, 2 0 0 0 ^,l97f, p. 120 
7 4 - 1 2 0 7 8 . 

lit ft fr£ UK 8] ^>^fx (Penzes, P. ) ^ |~ v - ^ * ^ ^ ^ - 
U>a (J oun a 1 of Neuroscience)J, 2001¥, 
12 If , p. 8426-8434. 

[#^fr>CiS£ 9] ^ u~f>v v ? (Sambrook) hB. r^^-^-7u-^ 
> ■ r , t 9 # v h - v - ~ -r ^ a? 2 tflx J , 1 9 8 9 ¥ , =i - ^ H x ^ 'J > • r ^ 

[#«f«iiU 0] tt#lEKi§, t^^^Tiififlf J , 1 9 8 8 ^, 

[#*#f^>CiS£ 1 1 ] ~? > ( M a d i n , K . ) <b , r^ny-T^^X ir ~? 
■f -y^-B-^-'i t ii =f 5 — ^ >f x > >- X 3- -/ +P if >(f i/F x 

t=- — *y ^- 7* t> 'J ^(Proceedings of The Nationa 
1 Academy of Sciences of The United St 
ates of America) J. 2 0 0 0 ^, 19 7f, p. 559-564 

[#4ffr£iSK 12] ^;uv-(Ulmer, K. M. ) , r*U>^ (Sc i en 
c e ) J x 1 9 8 3 12 19 1, p. 666-671. 

lit ft ft Jem 13] i-^'J^t (Ehrl ich, H. A. ) i! , rPCRf?; 
ny-, D N AiS*S<^/SIl t J&ffl J , 1 9 8 9 T, x h >y ? h > 7° u x. 

[^Nf s^>C» 14] t^(Saiki, R . K . ) r*^>^ (Sc i en 

c e ) J x 1 9 8 5 ¥, 1 2 3 0 1, p. 1350-1354. 

[#JNffr£iSK 1 5 ] r^ilf J , 1 9 9 4 ^, S12f, 16?, p. 35-. 

HE ft ft Jtffl. 16] 7 a - ^ > (Frohman, M . A. ) h , r^Py-f O 

t «y H X - ^-7* 7 i ') ^ (Proceedings of The Na 

tional Academy of Sciences of The Unit 

ed States of America) J, 1 9 8 8 ^, S851, 123? 
, p. 8998-9002. 

UtftstSCffl. 17] r^'Dy-T^rX * 7* *f x 3 + ;U T *7 t' ^ - * 

■7* -4- -f x y y X ir^ +r i+^fn* x -t 1 — v" ^7* t > 'J ii ( P r o c 
eedings of The National Academy of Sci 
ences of The United States of America) 

J , 1 9 7 7 ¥, S741, p. 5463-5467. 

UtftffJCffll 18] r > V -v X >f > i>f ^tny'- (Me thods in 
Enzymology)J, 1 9 8 0 ¥, 16 5i, p. 499-560. 
Htftfff-$Cf& 19] (Ohara, 0. ) V f i - x- ( 

DNA Research)], 1 997¥, I4i, p. 53-59. 
[HB^^H^] 

[^BH*»»-^ L J: 7 ktiai] 
[ 0 0 0 9 ] 



^^m<nmmi$ . iliRho-GEFfcJ; Zft% R h o - GE F t 3 - h* t« l^f % 

fEBflcoHHic g^R h o - G E F ^88131^^4? * ViR h o - G E F * fftttfc 

fS^i-S 3 t 4># 1*15. £ /c^^BH^HHic tt » iRh o-GEF wiifc iV/ifc 

c^nmc a, ir h o - g e f <7>mm<7>mni5 & v/itttgi^f ^^i^stics-^ 

< Kit J: V/* £: li >6 -If 7r3G MVCg^^Bf^, M^^r-v F^rfi^ 

[00103 

*%bh% h i$±.mmmM&corzdbiz®.M%t} l . imR iio-gef*=i-f -tzmfc 

=t £ H ttV L . Km fiftfflv^TflRho-GEFtK#t-5Ci:tC jfclft L . f LT, 
MR h o-GEF^DH/PHF > > # t? fi H Rh o 7 t 5 'i-Ifil? 

i.ahoA, C d c 4 2fei^R a c 1 t *c ii? iiffi&'t Z z i: fcH&toic m h ftGc L 
fc. ilfil^C d c 4 2 <7>^'l±fL^«-t S c t-^mm^Slzm^^lz Ltz, 2h 

iciRh o-GEF atfeT^fflH^Blib^ -5 J&?Sti lit $ (Adenocarcino 
id t urn o r ) Mlzis^XJEn^n ffl*ft*>#3 5 fg. 4. 5 fgJil±T#> 3 3 t £ a* L 

[00113 

-t & *> x *f&B^ a s 

1 . se^j^^se^ijs-^ i \zmm^ummm^L < a**>ffli«fojg*ffi#i-?2i;b $ *i* t; 
* * u t f k . * ii ffifli ^i<?> g-^ 2 ic iee*> -r 5 ; t-^ *> $ ti * ^ a h * 

2 . KflJft^KflJg-^ 3 © L < ti 5 icIBK^JgSKflJ * li -5- <?> fflffl & SSffifll T-H t> 3 
ft -6 # V * 9 U t f K . * a ffiflJ $k ffifll S-^- 4 m L < l± 6 tc IBtS^> t 5 ; BfrffiflJ T-^t 
fc^tl^iai^a- Kt§* 'J ^ Htf Flfclil # ^ ? V ir * F <7)fflift5SSE 
fll T- ^ 3 ft £ # V * Htf F, 

3 . se^j^^se^ijs-^ 3 icie«s^^*K5u^ l < ^mnmummnx^^ s # 

^ ? u t f F ^#1ri-§ 'i 5 ^ L t f FG SfcllSJiJi^E?!li¥4 k:fBi£<7>T 5 ; 8£ 

se^ij t-h ^ ft s s a H % =3 - k ~t z> # * ? u tf FgKfli*^ ? u f^ 
c 4 2 <?> Mtt fb^ isit ~t z m a H % =i - k s # ^ utf f\ 

4 . iuie 1 . * fzlt 2 . <7># ') y. 9 V ir f K ^)SSIfiJ fc ^ * < t^m 7 0 %*>*BlqU£* 
ttifiSSJiJ-Jifc^nitJ'J^^I, tf KTfcoTx Cdc4 2 ^ vl^'ttfb^ ^31 -5 
Ifil^n-FtSI ^ ^ U t f K x 

5. Kile 1 • *fct±2. 'i ^ ^ l, H^IifiJiJlcifv^T, 1 7!j^iCfi<^ ^ ^ u t 
f K <D % % . B t£ . ft^ij: t<?)$^$>§vUiI%tS^f tl>* 'J^ ^ U tf FT'^oT 
. C d c 4 2 <50 7H'|4 fk^ffiJi i" £ IS n-Ft^l'^ntf F\ 

6 . SO IB 1 . * li 2 . n tf F i: X F 'J > y i > F ttlfrTT'^ 4 ^ 'J ? -i 
f-y 3 >f5 t ') ^ ^ tf FT'^oT, C d c 4 2 <r> ^'14 it^ ~f h M 6 H * =i - 
Ff5t')?ntf F\ 

7 . SO IB 1 . ^ h 6 . wufili^t n tf Ft^tt^lltli^^-, 
8. S0IB7- com.i%*. *< f 9 -iz «k 0 ifii^ tiT & S^MteJ^x 

9 . SO IB 7 . ^)Ili.^H-JiJ:yCdc4 2^3-Ft^*')? H tf Ftttt 
-5 fflm £ ^ ^ 7 - \z «k ^li^^tiT^S^IKi*, 

i o . Eflj^ffiflis-^ 2 tciB«<7)T 5 ; ^se^jT^tp 3 ti* lai, 

i i. mmm^mmm^- 4 ^rzit e izmm^-r ^ j mnrnx-mh ^ ti^m^'M. 

12. SO IB 3 . frh 6 . ^)uf ilib^t ') ^ ^ L- t f F ^'n - F t-Slfll, 



i 3 . mms . zrzit 9 . wiifeti#$^ftsig$#t?, suie i o . &h i 2 . ^ 

-f ft ^ 60 lr a M c7) Mat^vS . 

14. hok 1 0 . 1 2. ^ -? ft frco m a s ^ um-t % taw . 

1 5 . suie 10. 2. <?>x^-f tLfr<7>m&w<7>ti&mte * ^/t^aituie 1 . 6 . 

16. f Cdc4 2 £:^^-t3f$ft£:fc=):^/££:liC d c 4 2^^'l±fb^r 

laii-*-* «i Bute i 5. ^mfente. 

17. fulfi 1 0 . frh 1 2 . ^v^-f ti^<7>g6W<7>f&^** Jc fcliflOiB 1 . 6 . 
<?>v*-f ftfc*<7> * ') 3? ? u ir * H <7)f&3E^FfiS-t £ ffc^^<7> IbJS^vST^ o T . hu IS 1 0 . 
frh 1 2 . <m^-fft^<7>^aW. hu Ifi 1 • h 6 . u ~f ft <r> # V ^ ? u * * H , ifuIQ 
7 . <?>ffit&£ -< ? 9 - . hu 15 8 . * tz \$ 9 . ^)ff^Ii}|#fc £ V suie 1 4 . <ntki*<?> 7 *» 
^ft < t fcu-f fti>> 1 ofcfflv* £ c: i: fcJff IS t -t 3 IHl^^vS . 

1 8 . lai^i^i', C d c 4 2 i:jK^-tS«»^4J«J: V/*fctiC d c 4 2 <?> 

ikm-tzmm-z&zmmi 7. ^im^^ra. 

$> o T , IMI&ffiM felt £ iti IB 1 . frb 6 . <?> -f ft jt^<7> 'J ^ ^U^-^H<7> l^llt 
PJ^i- £ 3 i: * Jff ^ i: -t 3 n&^'A s 

2 0. fcfctfcffii® tc U It § hu Ifi 1 • 6^ 6 . <7) v> -f ti fc» tf> # ^ ? u * * K <?> fEBEM fc* . W 
iT'*^ t h t±3*fflMlc felt -5 m # '^ntf K to ¥tMM.<7) 4 . 5 fgW_hT*£>£ 

Jt^-tc. fttt&ttft* t h HntaF**ffl«iT*)* i: z t t -? % . sots 1 9. 
2 1 . mm 1 0 . 1 2 . <?>v^-f ti^<^gaH<^fii^Fis-t & it^wm * u/mrz\* 

2 2. SuieiO. 6^1 2. ^v^ft^^^aH^^li^ffiSi-^fb^^/fc «k u/^fzit 

23. so ifi i o . 6^ i 2. <^uf ti^<?)f as, Huie i . h 6 . <jo -f ft ^ <?> # ^ 

ntf h\ itulfi 7 . <7)ffl^x. ^ 9 9 — . Sulfi 8 . ifctt 9 . <5off^HK^#fc «fe ^iulfi 1 
4 . <t> tk W <r> 7 *> 7 > ft < i: ^ v ^ i* ft 1 o ^ # A- T* ft -£> M ^ -y h . 
^ "b ft -6 

[0012] 

^^BHtcfcv^T ii. Rho7 T $ ';-ifilt^^t^ii§tL, GDP/GTP5 

mmm-^ikm u r h o 7 T 5 - ^am^vS'ttftLif -ssjm^em*? =t yitait^ 

- K t S # 'i ^ 9 V- ir + Y &&iPi^m-?£>Z> . *iailJ, Rh o7t ; 'J -IfilT** 
-5 R h o A . Cdc4 2fei^Ra c 1 h ^ ft f ft IS "t £ . 5 blc^iaSfi, C d c 
4 2 <5DvHttft^i£3ti- s . *iaifc iV#'J?Utf Hlci^ Rho77;'J-i 

[^BH^^^i-S tzdbnm&coftzm] 
[0013] 

WTs *fWc o^Tf£B^«<7)ftJtf ^ ^ •blcl? L < t£Bfli-£o 
*BHIffl#tc fcv^T l±. iS^fc^IDNAiJiy/ifcliRNA : ^^fr^4%DN 
AifiV/ifcliRNA ; ll^nfcDNAtU? ? U ^- ^ H m is «fc V/ i ti R N A 



t'i^5 ? U KI ; *>-5vMi^l^DNAt 'i ^ U t^Kltei U/ I li R N A 
4" M ^ Htf Fltlftt^ Jjfcft ©ffllgtLT r * ') ^ ?U t f K J tv^fflfg^fj 
ffl L . d d -5- <0 J: 7 # D N A J: 7J / % tz It R N A It M.'h V A X 2 * H tf FT*f> 

f&^fz^MX ^-f* h ; £/ct4M2 ftfc^ L < t4 5^4% 4- ^r^-?* k ^.W.q* 

1 SC^^fzlt 3 jt^lCTftiei"* 3 t 

[00 14] 
( # V * ? U 4" * H ) 

* H m to — ftg^f 14 m *§. # * ? u 4- kmc W -t & . *#'i?ntf Hil < t h AS i * 
IIcDNA7^7'J-^b, Rho-GEFlc *f M £ K > ^T'^SDH/PHF 

^ - It . mix<^ thlS> flnSOKfc J: VHBigJS t±3*<7) p o 1 y A + R NA^SIIJIS i: L 
T $Tv£ lei »)iiL/:cDNA7 0*7 'J - icov^T d b E S T (database o 
f Expressed Sequence Ta g s) frtftlz & *) c DN ADffr^f i 
L T £M*ffi?U %^LfccDNA?n-><i^4ScDNA7 >f "7 <5 - T*> * . 
[0015] 

fciBIR<7>JS*ffi#l"C^;b £ *i£ # * Htf h'li, 4 9 7 7 bD(7)#')?Htf FT 
*> *) . 1 3 4 0 7 ; ; IfcBt * ( Se^'J §f 2 ) %3-h , ti*-^>')-T , ^/n-A 
( 0 RF ) ^#t? 0 I^iJS^- 1 tcietS^^aie^Jlcfcv^Tm 6 0 2 Si*^Il 126i 
g U T <7) * f U 4" * H fc> ^> * £ tt . ffiflj S f 2 tc |B« t 5 ; StffiHI <?> ^ 9 7i@^ 
> ( V a 1 ) <b H 2 7 If g^7XA-7^>i (As p ) 1 7 5 7 ; ; mB, 

ii^ftiDHH > ge^ij S f 1 tc IB® <t> S EftJ tc 4? u T H 1 2 0 2 

Sii^Sl 4 9 5 S a * T* <r> % ? V ir * K h tz § li . K^J S^- 2 tc IBS<^ 7 
S£E?U wl 2 9 7 IB^)D^y> (Leu) *^I 3 9 4 fpo^y> (Leu) i? 
^ 9 87 ; J it^lS^ ^>44PHH > ^^3-Ff§ 0 I^iJS-^ 1 tc ie<K*>Jg*ffiHJ tc 
fcutl 6 0 2 f B^bll 4 9 5 l@iT*^)? ^ U K^b^'S tt . ffiKI S¥ 2 
tc IB® <^ 7* 3 ; ifS^iJ ^I9 7IP'<'J> (Va 1) i)^S 3 9 4 Sl^n^y> (L 
eulT'^2 9 87; ><»8Si)^44DH/PH F M>%n - Kt« . * ^ Bfl <^> |g H 

[0016] 

*fEBfl tc 45 V * Htf FUTif;, EJUif 3 g L < 14 5 tc IQ«£ <^^SI^U * 
14 -5- <^fflffli^^Sie^J T'^^ $ ii & # 'i ^ ^ U tf Fit) s fJ^T-§^o K^JS^- 3 tclB® 
<7>^SK£iJTft^ $ ti* * % ? V ir ^ K 14. E^JS^- 1 tc IB® <r> U^WM ^ % 5 8 1 S 
Bfrhmi 6 7 5 IBI T<7)^SK^J T*i^$ti^*^ntf FT**^. * . BB^U 

if 5 icie«<50jgSBe?y Tfifc <? *i* # ^ ^ u 4-^ h t4. se^us-f 3 icib®<^^*e^j 

T'^^ $ tl £ # ^ ^ U 4- K CO 5 ' IC =1 -f v V =J > -fe > Xge^lJ ( LIT . ^ *f -7 ^ 
y-?x>xtl&|t4) fc > ^ 4" — > ■ ic x4 i - -5 =1 F^H^^St'J =f ^ U ir * H 
(SJ!li¥l 9) to*ft/m$ tifc# ^ ^ u ^-^ HT?*>*. Se^JSf 3 t /--ti 5 lcIB®<7)^ 
SE^iJ T* ^ $ tl § * ^ 7^ U 4" ^ K It s R h o-GEF^SttF > ^>Tft5DH/P 
HF > >(>t3-Ht4 4fl^^#t?. 
[00 1 7 ] 

*^BHtc#S t;>J^Utf Klix §f t L < It. R h o 7 t- 3 'J -MfiM<?>^ttfb*ffi 



ffi^ Tft;b 2 ft * 'J ^ 7 u ^ F * » i^^^'J^Ht^FHT^ g£ 

* L < M ^X B * c EflJ S-^" 5 IC tetS<7) Jg*@e^J 3 ft -5 # M * 7 U * * F i: R h o 

-7 t 5 M -IrfiM^ =i - F -t ZmfcJ- t TkPi\z¥iLM2 itrzWiWmmizis^X. R h o y t 

5 -m&w<r>%i&<£ti*i%.&$ firz (nstefj4#M) o f seius-^ 5 \zmm<7>M 

a. le^js-^- i izmm^ummm^m 58iii*^ii 6 7 5 ii ^x^ummmxm 
> ic wjtx-t -5 =i f > i: a> ^ & * * =f * 7 u * f ( rnmm^- i 9 ) zntz&vy 

Ht^F (SJiJif 5) EmS-^ 5 lciB«<7>SSE^-?^fc 3ft* # * * U 

tf F^n-Ktsiaiii, ie^ij s^- 3 tc lem^^sie^ij -en t> $ ft * # * 7 u * * 

F ^' n - F t S I a I^) N *S lc> f t - > ft^ 7- f K IS^lc i ►) N-|]D ^ tit I aiT*> 
£ „ n +P >y 7 is - 7 x > 7, > ^ > (c ft j£ ~f * n F > i ^ b 4 5 t 'J =f 7 U :j- H 
(SliJif 1 9) tt. gS^JS-^- 3 k:iB«<?>Jg£E#jT^;b 3 ft* # V * * u F co^M 
% B ffj t LTttTjn L fc* 'J =r* n tf FTi)^ ftfc^fiM«>**8fclc:*;g 

#v>. Lfc**oT. EflJg-^ 3 tlSIS<?>S*ffiHlT^*3 £ ft* # * 7 U F a 
, n +f >v 7 x - 7 x > 7, i; > * 4- — > IC jN" "t * =i F > ' frb & -5 * 'J =f % 7 U 4" * F ( 
le^JS-^- 1 9 ) ^f+^jn $ nTv^v»i», Rho77;'j - M B S^v^'ttfb^ Mi" * M a 
I^3-Ft^Ux5. 
[0018] 

e#j §-*f 3 ic mm<o ummn xm t> 2 ft * # * 7 u * f n - f & ^ a h «* v 
se^js-^- 5 tciee^^sie^jT^^ 3 ft* u a-* f - Ktiseitt^t ft 

*E?!J T?^ t> $ ft * # 'i^ H tf Fio-Ftiiail: U ffi^J S^- 4 tc t 5 

; stie^ij xmt> $ ft § ieii«?if h ft ^> . le^os^- 5 tciet^^sie^j-eit^ $ ft* # 
n F^n-Ftssait l t se^j s-^- 6 tc ibis <t> t 5 ; mw>n xmfoznz 

^ - F 1 1) # •) ^ n ^ ^ k * tiM # 'i * n * h <?)fflm$iMMWimxmt> $ ft * # 
'j * 7 u ^ * k «t * % 0H <^ IB H tc Q # $ ft § o 
[0019] 

se^u s-^- 3 ic ie« c?> j^*ge^ij t-^ t> $ ft * # ^ ntf F^Rho77; 'j-iai 

SC^iJ t-^ t> $ ft § # n tf F ttf y> n tf Ft, r h o 7 T 5 - m 

ai^stf^ffiit^iai^^-Ft^ttxs. se^ijs-^4 \zmm^-r 5 ; 
if e?u t* a *> $ ft § m a h * =1 - k -t & # m ^ n tf h*%#tt«# , ;5i n tf h 

»cie«i<?>iS*ffi^l"e^*3 2 ft* # 'i^Htf F t5 # 'J^Htf Ft LT^lJx. 

tfx se^us-f- 1 \zmm^ummnxmh $ ft* * * ? u f ^#i-f^ft*„ se^js-^- 
1 tciBis^^aie^jT'^^ $n4#'^H*f Rho^T-^'j -Mas^^ttft: 
^^iii- ^iait n -F-t*t#x*o 

[ 0 0 2 0 ] 

ft * # * ? v •* * f * * # ^ 7 u * * f * a se^u s ^ 4 \z mm. ^ t 5 j mm 

fll T- ^ ^ $ ft * M B S =1 - F ~t * # 'J * Utf HgL<l±i#'J ? Htf F^)ffil 
as ^ * E T* ^ ^ $ ft * # M ^ H ^ F ~k # * -t * # ^ H tf F^St^tlS. $T 
*L<tt. c t> jc 7 4 # 'J y. 7 l ^ f x& o t . Rho7r? 'j-iei<ogttft:tffi 
it -t * M a S * =1 - f -f * # >; y 7 u ^- ^ f x 3b * o bicff $ l ( a, ii^ut 

f FTioT, D H/P HFM>n-F # ')7Htf F T«*>* . 

[ 0 0 2 1 ] 



^¥&m \Z \% £ 45 V * ? U K ^n - H tSiaift^ttfbtftlti R h o 7 7 ? 'J 
-IfilJ: LTIJ, 01 £ li C d c 4 2 . RhoAfciVRa c ll> J: Iff I L ( liC d 
c 4 2^fJ^T-§§. R h o ■? t 5 - m fi H ti 3 ft h \Z mfe 3 ft"? . *#')?ntf 
H K-t-5^fiW**?£ttfl:fcffiii-*-*Ri 0 tCft^T^i* ftOR h o 7 r 5 'J - H fi W 

jMJ 4 #M) 
[ 0 0 2 2 ] 

C d c 4 2 . RhoAfci^Rac Hi, * ft f ftffiflj H*>E#1 g-^ 2 1 . 2 3 <k V 
2 5 tcie^^T 5 7 ii^UT'ib^tlSieiT-fc^. C dc 4 2l€f , Rh o Alfe 
ffci(7Rac llfiftt, f tlftliJiJicoEJiJtf 2 0 , 2 2 4? J: V 2 4 tc KiSojg 
S ffi^iJ T It ft 2 ft & is f/7 ^ T £ » C d c 4 2 . RhoAfciVRac lM^lccn^ 
iHS^li. ftK£-E?U T'ftft 3 ft-5 t ^OtcPS^-f . -iKlc^btlTv^C dc 4 2, R 
hoAfc^Racl ^mm^ii't Z> m *) tcft^T s _Lie§E?!l tcftv^T 1 ftSiUS^ 

tsieiijj: vi^f T^scfc^-ets. - ft h ^mm^^m-t % & & 

vMiX^S fcpfrffl<*>Bftofc#>lc±ieg-EfllK: 1 tt£&flfo£S£# A L fc£ 

00 £ 13\ C d c 4 2 . RhoAfeiyRac lit ft ft 

corner * ? e#i>^a<?>afeTx^©^^ic ^alt^^^ 

[ 0 0 2 3 ] 

4^Bfltc#£ # >) * ? u tf K tis *f&Bfl tc J: *) £ ftfe-?- <oM#0J . #J ti K ?U ft 
o Efll § ^ 1 tc IfitSo jg*E#J ft 3 ft -5 45 % ? v ir f HlcouT^) EflJ * $ tc * o* 
v^T. i>^n^]tftTX^^^vS (#iff fF:£iSK 9 ft «fc V 1 0#^#M) tc «k 9 #^ tc 5X#i~ 

[ 0 0 2 4 ] 

MM tc ti. # IE fll Ic £ 45 ^ 7? U t f t* <*>fE^fc*fiHI83 ftT 551^ ^ . 

MlcloTcDNA7 ^7 'i-^HML. c DNA7 ^7*7 - fc» h Pffm <ry ? u - 
> ^ jg JR -f £ 3 t tc «k *) * 45 X 9 V 4" f H * SX# hT 16 T* £> -6 o c DNA^gli: L T ti 
. 4^45 * ? U tf K <7>^^3b»fiia$ ftT V^S &fl<7>iNHJ|S^ffl*IL * 7c ti d ft h tC t±3*i" 

mRNA^^I^ii- c DN A^Mxmt^co ? u--y r^liv^-f ft^^vilc^o 
T^Sfenri6T-*> -S o t h <^(}S. flfi!€HSft =k umWM&%:<7>tfiW2 tltv^ p o 1 y 

A + RNA^bcDNA7^7*7 'HtiiLTffiv^cHTtS. c DNAMt*7 

x. It. 4^45';^^L-4-^H icHJR® lc ^ A ~f ') f -i -H- is a is & -7° u - 7° 7 -f v - 
V^ffl Tpffm<7> ^ n - > ^jgiRi- -5 - t § -5 o fl#A9k: li x * 45 «; ^ ? u 4- ^ Hie 
IjHlS lc ^ >f 7f -J r -f 4f - x a > -t ^, 7° n - ffl \^fz -7 => - ^ >s A -f ^ -i -tf - x 3 > 
x n a - - ^ 7* 'J r -f -tf - x 3 > vS ^ ^ Z ft h & ffi ^ -t± 7^ v£ V % ^ T § -5 . 3 C 
T'fflu-S^n-^i: LTU, * 45 ^ H HO E^J Wi3 lc S o* T ft^^/^ L 45 M 
^ ^ U tf H — JKflS tcf^fflT § 3 ^\ Ktc5X# $ ftfc*45 M ^ ^ U t f K ^> % ogp^ 
^Sie^J Tft ft 3 ft -5 45 'J ^ ^ U ir f K t $T * L < flSffl T* B Z> . % fz . *#'JJintf 
K <to E5U If # tc S -7)" S ^tf L -b > x 7' 7 >f v — , 7 > f -fe > x 7' 7 -f v - % fc> ^ s 7' a 

[ 0 0 2 5 ] 

cDNAM7*7 'J - ^ ^> O p(f mcr> ? a - > OljR ti , #J ^. ti <r> M S W 
fflLT#^n->tcov^T 1^) 111^ If , 2 <b tcMMfiHo^il^^^tc U 

l?JtTS5. * 45 ^ ^ U t f K n - K -t Z> M a S <n £ L T ti . iW i ti . RhoA 
. Cdc4 2teiI/Rac lV<7)Rho7r5 -gfilUSntli fi^ft =k U R h o 7 



JcM 11). 
[ 0 0 2 6 ] 

rRho7r = 'i-lfll^SttfU tit. Rho77; 'J-iailciS^L 
fc 77 J y > 5 (GDP) §7?;y>5 '-£')>! (GTP) lc Sit 

£ mi£-&MM-t&. ^Ixmit. R h o y t 5 -iaift^« G D P <7>MMfxm t . ^cd 
SSMLfc^ ? U tf Mci^LTv^jrv^Rh o 7 r 5 'J - Ifil^^GTP ^^^ix 
)S^b^§o rRho7r; -iai<7)Stt fb^iftii J tt. * Jx <t> I* ii 
R h o 7 t 5 -leiii^^ G D P <7>MteJxl& , &<kM-tz :UI4t5, 
[ 0 0 2 7 ] 

r t . ft ft ft jcm i2-i4) icjx^dn a/rn Ammmfrtfmicmmx°B & 

o cDNA7^7') - ^ h^^<r> c D N A fc*#<bft*u =k 7 & JH □ ic i J . RACES ( 
^HffF3C» 15). iff ic 5 —RACES IflfciSK 1 6 ) m<^Um **#FaiT?*» -5 . P 

C R tcflg ffl-t -5 7' 7 li . #'J? Htf F <7>1SSE#I'I* ffilcS^v^Tiia^tf T* £ 

. HSfttzVE^X&l&Vl J: •) #-5 3 k «. i#4g£ -ttfcDN A/RN A $f >t <?> 81 fit W 

[ 0 0 2 8 ] 

< LTi^il^* * f U 4"^ K ^^Sie^J^S^ti . ^S . m iliyft^yS ( 
#^ffF3C^ 1 7 ) -^vdf A-df 5 ^^- h S (#*#fF^SJc 1 8 ) miz £ 9 . UfcffifilKltt 

rfj|Jx<^ x - > X df- -V ^ffluTff 7 C i: ft'T' § § . 

[ 0 0 2 9 ] 

4"^ H fcRfllffllsUtfc'frL. ^ o R h o 7 T 5 - M fi W*> <L£ ffiiit * M fi 3 
- H ~t £ # ') X 9 U 4" H U M ^ ? U 4" * K <^ffiffiSJ^SI^U T ft fc> 5 ft £ # 'J 

< li JK 7 0 % _h . «k *) n Z. L < li iR 8 0 % & _h . 3<b»c#F*L<ti:JR9 0%W±-?*>S 
Cir^IST'^^. 5 ^ IC J: *) n £ L < It. DH/PH F - FMttt^# ') 

^ H tf F i Lu„ DH/PHF > >f > n - H ffiisfclc fcMt -5 E#] ffl laltt #9 7 0 % 
lii _h . ffll<li8 8 0%J.U, =fc •? *F * L < t± ft 9 0 % Jil _h T< 3b z z t ^ T- *> * . 
SfcDH/P HFH >^^<^fift^ 15«X^R h o 7 t 5 «; - m fi H^vl^'ttfb^ ffiiit * 

[ 0 0 3 0 ] 

*^BH tci&£ # ^ ^ U 4- ^ H lc ti . ±1Q# 'i 55 H t f F <7>^SI£^iJ tc fcv^T 1 IJ^ 

_h . m *. it i - i o o mi . n tL l < a i - 3 o m . ^'onzLut 1-20 2 h\zn 

*L<ttl-l 0i, ft\zn& L < l± 1 M ftM & flU * Htf K<7)^^. Ii, ft^jn* 
tzXtn A k o fc^S**^t*iS*ffi^I * fclif ^fflffi^SSI^JT-ib $ ft£ * 'J ^ ^ 
itf F fc*£3#£ ft -5 . ^S^SJSfc «k V-^ft ^<^fl^#tt. IfiSttS # 'i ^ ^ u 
F A S R h o 7 7 ; - MfiM^^tt<k*ffiii-r**8l^**-r*^aM. =t 9 L < 
I1DH/PHF > ^ >^ttl>ISlt =1- H t ^ * l ) y- 9 v 4- ^ H T- § Fi *) ft \z M m 
2 ft&v^ 0 fc^^tsttti. # '^ntf Fii, %mzt?U~t z> # 'nntf ft- 

JboTJ; < . il&tiStt2i *'J3!ntf FT'J>oTJ:v\ * fc. X^E±3*<^iaf5T 

<?>^S ( ^Nf fF^K 9 iVl 0 ) $>§utif tib^T^atat LT^tt^ c 

^T-§ . ^ ;L -7-<^^«f (^JtffF^Citt 1 2 ) %?Jfflt« IttflS. 
[ 0 0 3 1 ] 

*$&W\z&2> £ ') * Htf FUTliit, _h IB # ^ V 4- ^ K ic x h 'J > ^ x > 

h i^ffTT^ ^ y" ^ >f -tf- is a > -t -5 # 5? ^ u 4- K ^fJ^T- # -5 . ^ m y >f 

■y-j/ 3 y <r>^ftit. m x. it f^miz mm <r>^m (ftftffjcm 9 ) viz^y z t ^.c 



d ft h # V % 9 V ir * H It ^ # M ^ ? I- 4- ^ K tC ^ -7 5M -tf — >- a > "t -5. * M ^ ? u 
4" * H T* £> tl ffl fit 95 E#J * *f -5 # V * ? U 4" H T* # < T t J: V* <> 4f I L< li , n - 

i'JffSK liDH/P HHM ^tttlilSlT'ili 3 t i'll Lv^ 0 
[ 0 0 3 2 ] 

* t% BH tc # § * M * ? U ir * KC ti . _h K # V * 9 V ir * K cry fg £ § Tz & J$ tc f? fit i" 
4" * K tt . <7>fi/Mite UTifiL < tiI£3Ri*£tC fcv^Til^ci- £ 5 l^i^ * ? U 4" * 

tub 4- =f ^ ? u 4-f K tis *f&BFj tc #-5 * ^ ? u 4-f K ^ * IE #J If ffi tc & o x . pff 

a/rna eift^-^^a*fflv^-cix»Hr^T*>-s o 

[ 0 0 3 3 ] 

tc # s # m * ? u 4- k t l t . se^j n <?> ge^u 7 . 8 . 9 £ £ & 1 oic te « 

<?> JS * Se #1 T ^ ;b $ tl * 4" M =f J* ? U 4-^H^^f*L<^J^T'§^.o Ctl^i04-'i^^ ? 
[ 0 0 3 4 ] 

4* ^ hh tc # £ 45 ^ ntf nit ht*^* 1 )? ^ u tf FT^si*. ^ # ^ ? u 
tf f t se^jffliaitt^* l . Rh o -y t 5 - sei^Mft^Mtssai^^ - h 

t^*'J^ntf h\ ^ i L < li D H/P Hh*M>3-F # 'J ? n t 

* KTiilD tc T » ni^Lfft^ i * cd * 'J % v u 4" ^ H . ^. ti v ^ x x ^7 v . t 
^ s ^ is . A % . "4- >l . n x ^ v x 7 n I f; li ^ ^ ^rf t * ') ^ U t f F ^j* 

[ 0 0 3 5 ] 

* f& BH tc # § # ^ Htf FU, en ^M2h % It Z ft * s 3 - k -f § g H <^ ^ ^ x 
#JxliRho7T; 'J -gaH^v$'t4fb^^3i-t^fif|g^FIS$ ti^v^Fi ^ tcfcv^T. 5 

'^^jfJ^S ' ^^Mlcplfffl^ilft^^ft^B 2 ^ ^ U 4" ^ H T-*> o T J: 4> # 

'J ^ ^ U 4-^ hMcft^JBi-^C ^<7)T*§^3tfe^i: LT, M B5 lc It M x. It 7 >l 9 * ir is 
S-F7>^7i7-^(GST) , ^-^7ny7-t* (?-Ga l) > * - * °? f 
>f -y ^ ^ ^ - 4" * i/ f - -tf ( H R P ) * T tl 77 * X -7 7- 7 - ~t£ (ALP) W <7> U M 
3b Z> vMi H i s — t a g x Myc-tag. HA-tag. FLAG-tagltli 
Xp r e s s-t a g#<?>7 r ^ 7° ^KMV^afST^J^ cii^iafST^jg 
jRLfclSI^ttilSfll^IfEf tffl^ifTftWt5 3t^f§^o zfthMfz^cv 

tfiia\t. mm co me^x^m^^iz & *) z t^x°B . ifif^mRNA^iiiitgi 

tc i- ^, db tc * ffl T *> * o 
[ 0 0 3 6 ] 

( ^ /7 ^ _ ) 

*f&B^^-«Jtiti. ^fEB^tcfl^ # H tf F S#tt5iUj5i^ ^ 7 -tc m-f* 
= *ffl^ ^. ^ ^ 7 - ti x * 4< ^ ? U 4- f H *5i M * ^ ^ 7 - D N A tc W Ai- S 3 t tc «k 

[ 0 0 3 7 ] 

^ 7-DN Ati^S± + T-«MDriB 5 5r 2 t<^T*>titiJff tcPKS^ ti-f . f±^aifeJ:V 

f$ffl g m tc j: 0 . ^^-dnas, ^^tc^ft-t s d n A^ttm lti 

hfttz-< ? ?-DNA<o|, ^Mtc^^^g^i^^F-^DNA^g^^-gPXvSLTv^^ 
H-DNATUi^. ?-DNAh LTfJitf, 7 7 X U\ ^ ? f 1 t 

7 T-yteiV^ ^( ^ Xi*^)-? 7 9-DNAtflfl.C t^T'S-So 7' 7 X 5 F DN A 
tLTti. W$ii*^7-7X$ F\ Sfil^T'iX; Fl 

tf^TS -So A'7f'J t7T-yDNAtLTti, A 7 7-y f if bttS. ^ >f >i 
Xi*^)-<7 ?-DNAh LTtJflJittL Fn^^ix, T^>f^X. T ; ^ 



■i >i X. >*ft^O -f ^ X, S V 4 0 . iflifs^ -i >v is J; 2/ flx '14 E ?f *7 ^ ^ ^^cr>W]^ 
#l-f<b*i£. *<7>ftL. h7>x#'/>4*. ffAxU>Ft*, SfM#xL>>h 

N A . £ If 7° ^ 7. 5 KfciV^'^f'J t7T-y^Ifi^©XL > > h ^ ffl ^ i± T fF fi£ 
Lf:^M-DNA Ft77-y;Ff) ^f^T^, 

[ 0 0 3 8 ] 

^M-DNAI1> ^£31-^ 7 9 - ? -y 7*-< 7 9 - W. B^lcl^CTv^-ftl^ffl 
w5:H?§S. *f£BJHc#£ t;'untf F ^^tt^Iliia^ 7 57 -it, * 

[ 0 0 3 9 3 

7 ? - D N A iz It , ^ IE Bfl tc # £ * M ^ Htf F ^$ti£ *i -5 J; 7 tc M * 'J 

* 7 U ir f K ^ ffl & t? C 2: T 9 . & < i: t * ^ Ht^Ft7"nt-?- 

i: * <7>mf&^m t -? & o 3 ah mmizm^x . mmiz jc *) $ <b\z, «if txmwizm 
-t ^mm^nntrzmiK^mm^m^^x nw&fa^ii^z & *> ^ 7 ?-dn Aici&jAt? 

. x 7* t ^ @e?IJ . X7M7f-f <^y XIL >7 F, 7, y° =? -i is > • 7*x 7*-^- ^ x :fc Jc ^jg§ 

( >? t K a mW-mitW-^km^^ * t > tr ; s ') > W 14 it ^ . * t^ -f ; s > ftftt 

7 7 - D N A IC ffi jAfr C t i)*T' § § . 
[ 0 0 4 0 ] 

^7 9 - D N A ic^cfEBfl tc#S * 'J * 7 u t f H ^ffijAfcfrS U . g # 4>*n t> M 

m * 7 u tf h ^^tzmfc^^mMKummmiz * *) mm lx^ 

%.m&T*WM L . ^ T* Is] +i ic L £: 7 ^-DNAhilaLs ^- -tf ic J: *) Bi^ 
i- -5 7rJ£ ti s o *> * wi * ^ l tf Hicli^: 'j >^7-^7 ^ y-y 3 

>L. Ztl^a©tC]SLfc^7^-7>^;b^7a-^>7^-f h ^tf At ^ I i: IC J; o T 
t> Pit S<J0 ffl^l x. 7 9 - h ii Z> o 
[ 0 0 4 1 ] 

ALtff^lf!#li, **'J7Utf F H -? &m&W<7>Mm\ziim-?3h& ° 

HK»#lc . * * 'J ^ 7 u ^- f K VI 9Y<r)rftm<r> -5 ^ 7 7 •— D N A <?> Hi 

lifcuisai^^ ^tciiA-t^ c t So ') 7 h tf h ^^<7)p/fm<7>3ife 

f^#*t5^M-DNAHT, RhoA. R a c lltliC d c 4 21^) 

Rh o 7 t 5 - M e S ^ X7 - K -5 it €T ^ -5 ^ 7 7-DNA ff ^> tl 5 . * 

* M ^ 7 L tf F^#1riJ-Sf&5l^7 ?-tRh o 7 t 5 'Hlfil^n-KtSlffif 

t^ttsM^ ? 9 — hiz ^ mnmm l x m h n z mnmmftit . **^ntf 

o z <?> 7 * f^iffl t Lt^i l < a, \z mm*. -< 7 9 - 1 c d c 4 2 ^ 
-Ft^*'j7Htf k t t^tsitisi.^ ? 9 -h\z&*) rtwmmLTmhiizmn 

If . 
[ 0 0 4 2 ] 

Tli, Wili^llKxyi'JtTa'J (Escher i chi a col i) ) f^)x 
y 1 V tTfl. tS^SV^^'^^^H, ^ — Ff + X7f r (P s e u domon a s 

pu t i da) f^yi-Htf^H^ , /tf)L l > 'Jaf-t (Rhizobium 
me l i 1 o t i ) # <n 'J >/ tr ^ a M\z m ~t 2> mm ft*#i-f «b tl S . K^^t/ i: L T li . ^ 

tfyi (S a c c h a r omy c e s cerevi s i ae) . y '/f 7*n;-b 



x#>-< (Schi zos accharomyces pombe) f ii^if btlS. M 

miffliiaa. s f 9»§^s f 2 ii§f n§#Lifi#/ Sanaa. Jin&*mm 

(COSilS, V e r o B U W ) . f t ^--XAAX^-ililfi (CHOUSa) . -7 

^al ifflua. 7 -v h g h 3 mm. t h f l ^iia^ 2 9 3 e b n Amm^^M^x % & . # 

* L < ttnt&gaif&8HJ!S*fflv*.5. ft t $f * L < ti . 2 9 3 EBNA»IStfflv^. 
[ 0 0 4 3 ] 

^ ? ^ - d n AcD^^mm^^mAit. ^y^ti/^stcicfs 
ztix^zmmtQKnw; (ft<Rf?J:wi9 ) tc * snjfe-es*. * iv^st Lxti 

. ti$kfe#i*i^<7> >f > t r u - h vSib*¥i-f <b*is fSM 

>X7i?ya> v DEAE-f^-x F 7>i^h 7> A7i a>\ >f 7 n -f > ^ 

A. ^H-^ftS(scrape loading) . ^ M 7 X ^ ^ -y 7 ip A ( b a 1 1 
istic introduction)*?^ VflS^f^ W «b tl S . 
[ 0 0 4 4 ] 

tv^t^jcv^ mm^^± t -? % Ma. y° v ^ - 9 - 1 lt it^mMv^mm^x^tMx 

§ § 77° n t - 9 -X3bfHt^-f fL^mm^n&Xdb £ o #J x. ti. t rp^nt-?-, la 
C 77-n^-57_ x PL ^ at _^_^ prt/che— 7— #<7>. 7cii J p7r-ylc4*t 
^^nt-^-^fflubti^. t a c 7° n ^ - 7 - m A & © tc We. If 3 ti tz ~? n ^ - 
^-SffluTtiu, fflM^<7)ffim^. ^ * 9 -com A7jv£ ^ LT ti. HilcDNAtilA 

Iff tc . 7' a t - 9 - . RNAA7"7 ^ *J£lflK^5# V? ? 1, # 'J t 

^ib^JtlTv^Tt J=v\ 7'ot-?-i:LTaSRa7'at-?-, SV 4 0 

LTR7'at-?-, CMV7-nt-? -f ij^fflu <b ti . U x -»t-f b > t7u ^7 
■i >i * m M fz =f a ^ - 9 - V * ffl t t ck ni #LI^ fffl 3a ^ ffi t£ x. ^ ^ 57 - <t> 

mx^'At Lxit. n^L < itmx.it. iLnnta-y3>-s, > n ^7 ^ ^ ^ a m 

. # 7 1 ? ^ 3 > * flj ffl T- § -5. o ft t iff * L < ti . I i#7i?y3>a%ffl^i. 

tiff lc $ tli 1 . m*.\*. gal 1 7-nt-?-, gal 1 0 ^ a t - 9 - . t - h y 
3 'V ^lai^nt-?-, MFa 1 7'nt-?-, PHO S^at-?-, PGK^a 
t - ^ - x GAP^n^E-?-. ADHT-nt-?-, AOX1 7'n t - fc*f If ^ 
tl*. I$#^<^ffl^x. ^ 9 -<^m At^vS i: L T ti . SftDN A«l?At« 
tiff tc FIS 3 tii 1 . *f * L < ti m it . x u f h n # v - >- a > • v£ . X7iD77XkS 

S*iNHJfi**S± fflfti^i'^-wif A^afcLTtt, *TSL<tifJ^ti. 

[ 0 0 4 5 ] 

(ISI) 

* IE (D - PJti ti . * IE BH tc ^ S # 'J ^ 7 u tf Hi'n-KtiiaitSti. 
[ 0 0 4 6 ] 

*ait#5iei<os#fi)ist Lxti. tise^us-f- 1 tciem^^sse^jT-m^ 

^ ti -5 # 'j 75 7 u K*^ - Ffsiflf if § : hit) s T*§ 5. «k ») Mi¥ 95 lc ti x 
lailcfevit, f ^)$9 7iSA'.j> ( v a 1 ) ^b!2 7 1SI7X;<^>|(A 



s p ) * T <T> T 5 J IZ D H K > A > * 1 2 9 7 S@nO> (Leu) i)^13 

94S@nO> (Leu) * T T 5 >» UtKHI tPH H > -Oi^fttS. 19 7i@ 
^ > (Val) i^l 3 9 4 SSo^y> (Leu) J ifrEflJ ICDH/PH 

H > -f > i'^atS o 
[ 0 0 4 7 ] 

*mniz&zm&w t lt * tz. mmm^s * £ a 5 icie«^^*@e^jx^^ 3 # 
^ n K*^-Ft§iai^¥ifs:}:^T-§^. =); *) s # ® a . se m S ^ 3 

tc |B« <?> t 5 ; BJfKIO m 9 0 § B <o ^ > (Lys) *^I4 5 4 SS«n ^ y > (L 
e u ) ; IfcEfll k: ffl ^ -* * . * . E#J S ^ 6 tc Ifitt <^ t 5 ; ifEfl] ti . ffi^J 

4 tc iet£<7) t 5 ; 8&ie?U ^ N tc > 7' * F fa n tc «k ►) N-^n 3 ftfc-r 5 

cti^^T 5 ; IfcEfljT^ib 3 ti§Ifil!L DH/PHF 

[ 0 0 4 8 ] 

*^0Htc#£MfiHti. JfSL<iJRho77; 'J - MfiH^^ttfb^ffijt-t Ztikm* 

Tifc^tll.* 'j ^ ^ U tf K i:, RhoA. C d c 4 2 J; a c 1 ti^/:§Rh 
o -7 t 5 -161^3 - Ftslfif t *#icfEBi3 %TzW\mmUvzis^x . ] ) z 

>£tc J: »> $|«J L (HJfe0J 3 #M) 0 ^MMMtcfc^T . Cdc4 2^attfb 

frifiMZftrz (mmm 4 ^m) . d*i<ba>«b. k^js^- 5 tcget^^sffi^jTit^ 3 
^ffiits e^ijs¥ 5 tcie«;<7>J^sge?y tii*? 2 *i& # ^ ? u a-*- k &u - 

5 M a S<^ N *^ tc > * - y i}^ 7' k *S^-lc «fc ») ft^jn 3 ti M fi IT * . EflJ S^- 

5 ic ie®^^*ge^j t?^ t> ^ n * # >; ^ f u tf F^^-h't^iasiL s?«if 3 tc 

5 ' * jlHf tc =3 +f ^ x - x > x i: > * ir — > tc jhf PC i" § n ^yhfrhtz&ir ') =f ^ u 
(ge^JS"^l 9) ^N"^nL/cM^. H^JifcISlT'$>li, ft^jn 3 tifc > ^ 

[ 0 0 4 9 ] 

e#j s ¥ 3 tc ie« a se^u t* m t> 5 ti § # ^ ? v * * h *>* - h -r -5 g a h a . ± 
ie<^ =k 7 \z . kjij s-f- 5 tc leu <^^sie^j t-^^ 3 *i %> # ^ ^ u * ^ k ^ n - k i- 5 m 

fz. 3tibiailc#iti^DH/PHh* >^>1L Rho77^J-iaiwSttfblc 
f > OT*i>^Ci:i)^b*lTv^ 0 Ctl^*^. lcie®<^S 

Tit *> £ ii S # ^ ^ u K =1 - H'tiiait^ftiieitR h o 7 t 

-5c m#£ncti. k^ijs^- 3 tc ie®<^Jgsse^j t^ ^ ^ ns # >; ^ ^ u ^-^ k * * 
# ^ v k Ktsiait lt. mnm^- 1 tcie«^^*se^jT^^ 3 ns 



T-ib^iiSlSI^f ifbtiS. cft<b0J^Lfc^fiWli\^-fft*,. Rho^r^M- 
[ 0 0 5 0 ] 

fll T- ^ ;b $ ft £ m 6 H ^ =1 - H -t -5 # V ^ U FSL < liS # 'J ^ ^u^-^H^fflffli 
©^Sie^JT^^ $ ft § * * 9 V ir * H t^ttS * V * * U * * H T'i>o X , R h o 

[ 0 0 5 1 ] 

Y -? &m&WX3biiit\^-fii^^^m^$tm\zn& £ iiz> „ #F £ L < it . ^ IE bh iz \% z> * 

issieflj * ^a^^fflffi^^SE^ijT^^ u k , le^os^- 2 iciest 

7; J &K#J T ft 3 ft & M M * =1 - K -5 # 'J * Htf Fitttl* 1 ^ Htf 
H ^fflffiffJ^SI^iJTft^ $ ft § # ') ^ ^ L t f F\ I^iJS^- 3 S L < ii 5 lcfet£<7>iSS 

ge^u * it ^ <^ mm ^ ummn x m t) 2 * * ? u * k . & * vsjust 4ii< 

ti 6 tciet^^T 5 ; B£K?iJT?t;b 2 ft n -Ftst^^ntf fcttMtf 

'J ^ 7 U * * H <7)*Iffi&^*ffi?ljT'f|;b £ ft £ # ^ 7 U <b#SS¥«J: iltift -5) 

v^-f ft^ 1 <^ * ') y 9 l ir* H (nummm t <H70 %<7>ffl|Bm^*-t£^SK?iJ 
T-ifc^ft^l'J^ntf FT'i>oT, Rho7r; - M fi H <?> it^ l&M ~t & M 

ai^n-Ft^* 1 )? u tf Fft^-Ft^iai^f ifbtis. t tz . m it . _l 

IQ # ') y- 9 V ir * Y J: ►) 5§ tJ ft -5 u -f fi 1 </> * >) * 9 V ir * H <?"> U S I£^J tc T 1 

X' ^ t> $ ft -5 # 'J X 9 V ir * Y T* o T . Rho7r; 'J - g 6 R <^ fb^ 1M S S 
6I^3-Ft^*'J? U tf F^n-FtSi&I^flfbtl^. ^ ^ tc. _h 12 # V 
X 9 v ir * H m & *) M It ft § -f ti ^ 1 <7) # ') y- 9 v ir * K t 7. h > • ^ x > h ^ ^ T 

a>t5#'^ nt^FT'^oT^ R h o ~7 t 5 'J -ISl^S 
'l4fb^l^iSi- § IBIt n - H -tZ * V X H tf Fi'3 - Ft 5IBIT*o Tt 

[ 0 0 5 2 ] 

* ^ BH tc # § c <^ 7 Jfir M 6 H t L T . J: *) m fa m \z it » E^iJ S ^ 2 . 4 ^ It 6 ic K 

« <r> t 5 ; itK^j xm t> $ ft ^ m a h t se^u ^ tai'tt ^ * l . ^-oRho^-r^ -j-iai 

^Jco^#T«^ 5 0 %W±. $F * L < 7 0 %^_L. i 9^* L < llfl 8 0 %iU, ^ ^ 
tc^f * L < ttJK 9 0 %lii±.X3hZ Z t &m^X3bZ> o c [ <olcJ:9£f£L<lix DH/PH 
K > ^ >ttt^iai* s ai Lu„ DH/P H F M > tc fcMt -5 S£ ffl [1] JR 7 0 % 
PM ± » (FF*L<liJR8 0%^±x J; *) ^ * L < JK 9 0 % PM _h X 3b Z> z t ^ T- *> -6 . 
$/:DH/P HFM >*^<?>fi^. z_ It R h o v t ^ - M H ^ M'tt ffiit "t * 
ifl^fflf LTv^Z tib^biC^S Lu„ *MfiSt LT. Se^lJS-^2 . 41/: 

l± 6 tc t 5 ; itE^iJ is T 1 MPM_h . M *. It 1 - 1 0 0 fi . *? U L < It 1 - 3 0 

fi. J;^$ftL<iil-20fi. $^lc^tL<til-10fi. ^lc^tL<aifi7^^ 

sstfi^-r 5 ) m<r)X% . mm. ttw&rzitw Atv^fctsttt^r ^ jmmnxmt) 

c t 5 7 ^^^s<^g^fe j: n h summit . isit^tsieii'^ r h o ^ T 
5 -m&mcD7£'\nt*i}im-t zmm-z^-t §iai, ^tfiKiiDH/PHFM 



flAll. &^n<^5t^TX^fl5f$»f%?Uffl LTHJfeTS S . ^m<nm Alz is v*T . 

i: 7 ^ «b l± . W A li\ IB] T 5 St (Stt7; ; «t x # ffi -ft T 5 St. ft * T 

[ 0 0 5 3 ] 

*^&bh tc isiai \z it 2 h \z . ±.mm&n<7>&ftmm ?ifc3n5iaim$*i 
^.o #ja a\ se^us-^ 2 . 4 * rz\t 6 icie«<7>T 5 ; mmm~?mt> 2 ti* Mas^a^s 

T*f * L < li 5 iKi, =fc9&?^L<tJ8 iJ-U, £ <blc£f £ L < ti 1 2 iKi, iff lc£? 

* L < It 1 5IJ-U^)I^t5T 5 ; Ifc-?^;b3ft<&. 

[ 0 0 5 4 ] 

Rho7 7 ;') -g6W<^v£1£ft*teiI^£8lll££*-t£SfiW. iff S L ( [iDH/PH 

h > >ttt5iai?*4i o icfc^T. da n»)^t*^iai, i^if^^ a, ^ 

BJj lc a # 3 tl § . 
[ 0 0 5 5 ] 

f)»KLfc^T!*oTJ: < . 3 ft ^ ft* <b 3 ^ lc « W 3 ft <?> T #> o T «b J: v> . 
[ 0 0 5 6 ] 

l < a, ^gfiH^a*^ ^tts^ias $ ft* «k 7 ^^iifb^m u l v>. 2<bic£? 

* L < li . *IS1^)R h o 7 t- 5 M -imH^'ttfL^Mff^FIS $ ft&v^ J: 7 
fflfb;b*£f £ Lv>„ ^slfblcfflv^^/H (Uttt^H) i: LTti. f J i. II G S T , (9 - G a 1 
. HRP IfcliALP V<7>mmm. Hi s-tag. Myc-tag. HA-tag. F 
LAG-t a g * tz It X p r e s s - t ag|^)?7^^f FI, 7^^-u-b>f>>fv^ 
A >- T ^ — h (f luorescein i sothiocyanate) ^ Tz It ~7 -i zi 
^'i7.'j> (phycoerythr in) W^^^cfUWM . 7;^- X^^IQI, ft 
g^n^-j>^)F c Df A *> -5 vMi tr A * > V fc* #!l ^ t* § -5 <?* . 3 tl h \z Mfe £ tl & v» . * 

rz. mm'&m&Km\z £ zmmit^^smx*&z, mtmmt. imm^rzitmmim^m. 
^Mx^m&mizHm-t % z. t §o zn^mmwrnsfcz fzit^e common feiz ^ 

[ 0 0 5 7 ] 

9. 10. 1 2 4jJ:V1 3#*#M) C «k ») SSt# rT glT?*> * . #0 A It *, lz i&Z> * M 

^ntf H <^f£3a^fillg^ tiT -5, §|t<^| t Bfla^ffl*l. *fcl±3ti^>k:i3|5-t*±g«JNB 
i^bf aicltoTc DNA7 0*7 'i-^Sf ^lait^-Kf 
S al-feX MIR lc ^ >f >; 5^ -i - ^ 3>t5 7'7 -i v - * ffl T . ic DNA7 O* 
9 - h * # 7 u ^ k * i# *s i- s o # ^> ti # n ^ k o ^mMii * 

[ 0 0 5 8 ] 



'&it-£i%.m-? &nm&¥£miz lt^i-cs *>svm*. + a^a^i^ic^s ti 

[ 0 0 5 9 ] 

^ BH lc #^161* s ilKi#^ IB US l*i & v ^ a *ffl J® J3BI _h IE M ~t Z M a k: it . 
[ 0 0 6 0 ] 

itnm-tz z t «* v/*fctti&ssitt. *iai^)ii, liURhov 

mmmmizmrJB . zfih\zn-t ^nm^tKi^^^mL . mtx^^m^x^m^izmm-t 

[ 0 0 6 1 ] 

<z> ft hLT, #Jx.ti. mffl^^^vS. i*ffl£-J&?j?£^a**n ^ tiTv>£ *n^-f ti 

> • r - x 3 > . 7; J 8&&1@ ^b44777i>Ft "fdb^rfc L x D;ut-§7 7 7> 

> h^^77*')> riX^5t477 r > > h n > 7* > -b - X 3 > " S i: £ & # f £ o 

Hc7>-^^ttx <7>v^-f *UC J: o T t ft 7 C i: § § . ±IQS 6 H lc fc T ftl ffl $ 

*l 5 *S v£ *fc fir v£ left 7 C i: Mg £ o i^SJ: LT, ^iJx.tt\ 7y Hft, 1^11*1 
vi x D C C v£ x 3i x ^ ^ . SHtffl 7&y£ x D P P A (y7i-i*x * M ^ t ^ K ) 

x DCC+ttl (l-tFo^fy^y'/h ')7'/-;k N-tHnifyf ?y>7; 

K x N-t - ;^*'^>-2 , 3-y ^7^t^y ^5 Kf ) ft, 7 -y K 7 

[ 0 0 6 2 ] 

tc j: *) ti] m ~? % z t \Z =t o t t # -5 3 t s § . 

[ 0 0 6 3 ] 

(fA#) 

*IEBfi^-sjtiiix *f£B^cf|^MaH^|^!ii--sj/L#icrai-^o *tfc#ti. *^fiH 

'M * < t t 8 AS x t L < ii ^ * < t t 1 0 ill x i < [J'>5< 1 2 1, 3 <b 

lc^f^L<til 5fHiix_h<7>T5 7 ^T-^i^x? ti* . *g a Sic Sfi^ £ fa # ft i£ -* * 



[ 0 0 6 4 ] 

K#<^ jg£lc tt . S # & *n tf> tft # tf 5 t!l ^fiJfflT § -5 o #!);ct£. JaJK* T ~ N <z> 

-fn^mmx-BZo fl#nsicii, -t ^ o - x N 1^7; ; at x t ^ -7 5 > *j j: v ^ - * - 

^ > ^ V h ^ t x T 7 — > # % $J ^ § -6 o 7y 3. n*> £ L X It . 7P ^> F5t^7y 

- ^ y h ( F C A ) » 7d ^> h^5t^7y h ( F I A ) . Ribi (MPL) . 

Ribi (TDM) » Ribi (MPL + TDM) . IH^^^> (Bordetel 
la pertussis v a c c i n e) , ^7 ; 4y ^7*^ F (MDP) > 7^ ; 
-*7UTiS^^yV (ALUM) . te±V3tHo^ift»^)b^t^^T?l5. ftfeZiiZ 
M$S\Z. v^x. 5n, ^^^f\ ^^f\ ^ v#fc*$f jlKifflv^tiS. 
[ 0 0 6 5 ] 

# »; 7 n - + ;bja#ti . ^S^S^ % 2 ti fcfftife/ <?> JflLV* fc> <b S # <?> Ja# 0 iR?£ tc «k 
[ 0 0 6 6 ] 

it y ^ffftij*^ y ^n) ^0a|XL. g #&*n<7>*Xif tett*fflj|S ( fl^. «\ P3-X6 

3 — A g 8t*V<?> 5 in-7«i) -^^HfSm^l^ii At§ 3 t tc «k *) #J 

^LT3il4?n->ftt4. ^o-XtL/ifl^A^'j h - v fc» N ^ % B£ tc f& 

<r> irg ft ^ «o fa # * 0 IR ~t % o 
[ 0 0 6 7 ] 

*JHflt^4iei* If. si * ti *p ^ L t# 5 # 'i ^n-^;uta#*fct±t; 7 n - + ^ 

ta#a. i^MaH<7)isMffliafr. * fciiKiv- 1 1 t WfflT # * . miz^m 

[ 0 0 6 8 ] 

£ # ^ 7 u v <v^n%m.m^ it^m<vn^'&\zw-f » *n%.mk\*. 

\z i&Z m&W. *'J^ntf fflf^x. 9 9-^ ff^lfeiH;| ttfa#<7) 7 % 'M * < 
h t ^ -f ti 1 ttM^ ffl t . @ # £f <r> m m & x 7 - — > r 7. t a * fij ffl L T 

£0 *|B]^7^vilc «k ») x *m&W<7>lLttiffimizm~3 < K 7 -y /ff >( y \z «fc ^JSfa^J^S 
[ 0 0 6 9 ] 

*?£eih tc Me w<r>mm* mm-t % it^m^m^m \t. *iei^)ii^ ists 



mm & * tfe ttj tc j: »k t a #j urn m<r> mm t & s >• r >i ic^Auiy r 
% aj -t * c t \z * •) mm^imx^^. i/ r+>i tLxit. gstv ^iii, hi 

s — tag. Myc— tag. HA— tag. FLAG — t ag*fc ttXpress — t 

^IsJ^y^Slcfflu <b fLT\-> Z>mWityJWT°3hfLlS. v*-f tit fijffl *>S „ 

[ 0 0 7 0 ] 

*Hifli:^5iai^«li6i:LTtt, 0!l £ U R h o ~7 t 5 M - S H ^ ^tt fb^ ^il i" 
[ 0 0 7 1 ] 

#J^.«. ^ISStlif IfKlf St J; 9f&H.£i±"TlXt#L. & *Mt ^ <o fit T is fz 
ti#^ftTlcfct+ 3 R h o 7 t $ - 1? fi H i: <7> JJS <?> *fe tfi fcff 7 3 t Ic J; ^ H»1?§ -5 
. a # ftj tc it . fJxliRho7T^i-iai^IftfIf95fSlcJ;KST-t ag 
it^Ifi ItLT £ -t±. <?■ r ^ ?f t>t7TP-xici^^, ft 

l?tETi/:lJ#l?ftTT\ *SaitJx)C^5. r >i 9 * ir > -b 7 t a - xic *S § i± 
tRho7r; 'J-IBIlclS^t^^iai^^lt^ciilcJ: ^MfiH^Rho 

ft Tic felt §M1BI^^^ it IS L T . fcfc&ft^^&TlcfcM+s WMfiW<7>*S£-fc* 
iRiSUfwli^^-t**^. iMt^tli*iai^)Rh o 7 t 5 M -iai^,^^i 

*iai<f)^n^ fj^ti. ^mniz^^tt^^m^xmn 

714. tftttli. HRPtALPf^)ii, ®;tt'l4^fi7C«. ^t^^/M * a ^ a- > # 
J: o . *gaiJ:LT, 9 r ^ 7 K g* L 1? fi H % ffi o tl tiT . fit 9 >f ft # % ffl 

tc 9 . ^m&w^femt^mxihz . 

[ 0 0 7 2 ] 

£ 9 M # ft) lc ii . *Iffllcil4iaSt n - f f§ # u tf h' t R h o 7 t ; «; 
-^aitn-KtS*^ ? U * * K * £ * fcai ^ £ «H JS* ffl Hiai<^) 

[ 0 0 7 3 ] 

*fEBH IC1&-5 lal^T^Slc . ^^J<J0 »v - A^'in* ( t w o - h y b r i d ) v£%fl!v* 
SZfetnr^fcS. #ijx.li\ *^BBlci5lBI i: D N Ai^lBf ^Si^iai t L 

TMt^T 1 7 7 ; H . Rho7 7 ;'i-ieit ftM fi S * t LT% 

St5 ^77;h\ jo J; ^ift/]^7a 9 -Mir^lzmffiL fz V ^-iaf5T^#* 
t4^7X;F^« S5#*fcl±S*^iNHJia^lci? A-T*. iXv^T. »^fb^^/<^ ^ ft T lc 
ltl.U #- 9 -miKj-^^Mm t . ^^fb^^7<^^^ftftTlcfclt % V ? -afKT<^f& 
Sl« ircOitlSlC J: 0 . ^m&M t R h O -7 t $ M -MSH <^*a ^^ffiStS fb^t/^fB] 
tE^S^TS -So ^t^fb^^<^#?¥ft Tic felt s v ^-atftT^^m«i:JtfSLT. 
^^fb^t/^ftft Tic felt £ u #- 9 -mftT^mm.m^U^%tzltm j k-f MM 
^tb^^li^MQH^R ho77;') -IBl^i^i^^IStS i:^J/^T'S 5. U 
# - ? - afi €T l± x v # - 9 - t v -b -f 7 - ftj tc fflu h fix zMfzJ-Tk HSffl ' llT- 
-5 * s . Witfi^y^i^-if, ^-Ga 1 if;li^P7A7i^n-i7tf 4h7>7 

[ 0 0 7 4 ] 



* . i^737yXfA (B IACORE s y s t em) W ^) MM y' y X ^ y ^ > 
- * ffl V* T ^ SfeRj" T #> 5 o £> S Wi s y>f I,-y3>^O^y ?f -fT'yt'lS ( 
Scintillation proximity assay, SPA) t^i^li 
^ >i if — $5 ^(Fluorescence resonance energy tra 

ns f e r. fret) mm l rz^ft-zm^x . * isj mm^s mx 3b S . 

[ 0 0 7 5 ] 

ST? v£ li . 0!l x. li\ *f SltSieilcJ; v£'tt ffc^fSit aaho77;')-Ifl 

lifttf&Tlzte^xWlfe-? Z z t \z J: *) -5 o »#fb^^^#^artcfctt sv£14 

fb$tifcRho7T; 'l-iai^I^ it IS L s ft t/ <r> n fit T ic 4? It § M n a H ^ 

Mft£-^iis *iai**ft5Rho775 ';-ifil<?)Sttfl:ffil 

ti^^FISi-S i:^J^T-§ So ^ttftS tifcR h o 7 r 5 - 1? fi St li . M Ir 6 H ic xt i" 
tffluT^l^ *i»£„ Mx.lt. 7£14ft£ tifcR h o -7 t 5 'J - M fi H li . v£14 
ft^ftf:Rho7T; - M fi S ic li *g£-* & Sttfb§tiTu'5:uRho77^i- 
MfiHic ii*S£- L £o ^ii < *S£--tsx7 x 7 ?-^f^ffluT^l^H§. Mf*i&ic 

lis mmm 4 ic^-t «k 7 ic . x 7 x 7 7 -^T^ttft;? *itcr h o 7 t 5 -isii 

<*>«S£-g&te*#t?gaMk: G S T- t a g ^ftfln L fdfili: . v£ f 1 2 ti 7c R h o y t 
5 M - fflltw^n t 7* ^ > v£ ic £ 0 ai L . £ ^ ic ft $ ti R h o 7 t 5 'J 
-iai^itfM*lSfcJ:^7iX^7'D'V h tc Jc 0 IIJ £ S o Rh O 7 t ; 'J 

oT. ffluaho7T;'J - gaH<7)«Mlc «k ^)IS=5:x7i 7 7-^^jHjRLTffl 
S . 0Q £ li . v£'£ft $ tl 7c C d c 4 2 J: D^'tt ft $ tl tz R a c 1 li . % <7> x 7 x 7 7 
-^•fT'^^PAK - 1 ici^fSC tft^btlTv^. £7cs v£ttft2 tlTcR h o A li 
x f^)i7i? ?-^fT*4Rho teki nlc^^tS. 
[ 0 0 7 6 ] 

s^vinufcx *ias, aisaiic j= *j Mttft^fgji^ tis r h o -7 t $ m - iqit 

o T^tt'l4fB]fi7C«T^si LfcGDP t LTu aho7r;'J -gfiHfc Jc V G 
TP£^7¥2-tts SttftSftfcR h o -7 t 5 'J -^6M*>»*##ft-£^fFftT*fctt 
^ftTlcfci^TliJ^ir S 3 h ic <fc »j iftT-S i£teft<?*ifcR h o 7 7 ; 1 -gfiM 
lis mtf'l4[B]fi7C«T'^!l L 7c G D P ti^LTv^Rh o 7 T 5 -IQl^i^i^ 
Ic £ 0 ^ M $ tl t# S . 
[ 0 0 7 7 ] 

rRh o 7 7 ; -^aH<7>^'|4ftf)e:3ififi^PJiS-tS J i: ti s *^BH \z i& 5 M fi H ic 

jc^f^ii^tiSs Rho77-5'i -MaH^^'ttfttcfcv^T s mmmitrnm-? s 3 t 

[ 0 0 7 8 ] 

* ^ HH tc ^ s ta] >£?J ic T ffl s R h o -7 t 5 'J-ieiii, * ^ Bfl ic & & m a H 

i: c^^^-fc j: e g ic «k s vH'tt ft*> fnii \z %>m frz^m*) \z&>^x . -m^xmtrz 

[ 0 0 7 9 ] 

*f£BH ic # s * 7^ 7 u ^- * k <Jo ^im^ Bit 5 ft£-^<7> la] a li , * * 'J ^ 7 u ^~ 

m^lUSLs !Xv^T\ ift^ft^-^^^fcTtc fcltS** 51 ^ u ^-^ k s Jfctfeft 

n%Qcoit T ic it s * # ^ 7 u tf K^Mts PtKe L . *#'i^ntf F^i 

m<7)^ft. *f?ft*fci±^ft. fj^-iifisMs j#7jDs aiittSsaitscfctck^i 



it^m<7> T \z is ft & 4> 4< % v v ir* K tf>2EBia*}£ 5> *fctt^^t5«D, f£$r*fe ft 

. lilfei* t »t^fb^^ £ -efc&ic. * ? u 4-* K^M^i^ts 

z £: tc «k 9 H«£or^"e*>S. ^M<^m^li. fU^ tc ti f&i^ 2 ti £ M fi M^M . JbSv^iS 

T § I) o * . 00 £ ti ^£31<7>^it t * -5 x r >i % ^U&K: ip A L T I£ >- ^ ^ * *fe aj -t 
2> Z t tc J: 0 . ^m<^liJ^**orft6T^ -5 . y 7+4}:LTfl, GSTf<^Sil, His 
— tag. Myc— tag. HA— tag. FLAG — t a g itliXp r e s s - ta 

-ft >£ a ^ n % tc a mi *o t* *> s . 

[ 0 0 8 0 ] 

') % V U 4" =F K ^ #t?fife^ ^ y° a t - 57 -3Ris£<7) T^TUc . f£4< >; * ? U 4"^ H <7>nt> *) 
tc u 57 -3t€T^jI*n L * ? -£fEj£ L . * 57 -^i§*A L fcJNHIia. <W^.ttS 

* pj^-t z t \z £ *) mn^mx u * - 5? - fe^ i: L T ti . u # - 57 - T -v -te -f 
T* — A£ & tc ffl ti T 5 M fcJ- % & m n&x 3b S ** . $J £ a ^ is y x 7 - 4£ . £ - G a 

1 tfcli^B7A7l-3-Jl7tf ^ h 7 > X 7 1-7— -t£ ^ <7> M M Vl§ '14 % * "t § 51 f£ =T 

[ 0 0 8 1 ] 

h o 7 7 ; 'j -mb H<7>v£ttft^«i- s»i6<?>ias»jx fSJ/LM^^fiffifb^t; tuft 

[ 0 0 8 2 ] 
[ 0 0 8 3 ] 

^mniz&z mmit. ^^miz&zm&w. #^H*f h\ ifl^x.^^57-. 

ifl#, fS#. *fcl±fk^-^<^7 *>^>5r < i: Iv^f tl ^ 1 o * * ^ t> i: LTf ^tffli 
[ 0 0 8 4 ] 

#3 0. 00001-70 11%, £T£L<li 0. 000 1- 5 II°/og@^)il J:t^<?) 
[ 0 0 8 5 ] 

m . ttsaK m;R3ijv<7)^mM^wff^j#^#y^T§ *o c ti h itm h ti * mm 



[ 0 0 8 6 ] 

fj z. it * . m m & tc fp § £ n £ 1r $£>§$J . 3 ^ - r > x # >; tr — ^ t ^ n - ^ . # tf 

— ^ £ n 'J H > . il >l # ^ ;> tT — ^ # V T — x 7^^>t+h 'J-)A, tK >g'|4 T^fX h ^ 

> s ^it'^fy ax? — ^ -j- h 'j^Ax ? * y . * -t > 9 y if u . t 7 tr t =f u x 

# -tf > . -b 7 > . r ~b > . 7'nfi > 3-^, * x ^ u > r n — 
^ „ "7 -t v > s ; \* ^ "7 >r > s x t 7 ') i 7 n - 4 , 7x -f- t «; > x t h jfuvfT ^ •y 5 > 
N v > ~ h — ^ x v ^ tr h - ;u N 7 ^ h-xf if btis. ziihit. ■&&W\zi&&ffl 

mizm c xms. i mm zrzit2 mmi^±^m.^^xi$.m znz* 

[ 0 0 8 7 ] 
[ 0 0 8 8 ] 

^ftai tLta, #ijx.ijt h jflL-;tT^ y 5 >^ia^<7)L-T 5 ; m. mm. b^o- 

^^#f*H^Tg s C tl b tt ^ ^ T* I tt ^ ffl S tt I f t I ^ f$ ffl T § ^ . ifflC 

mit. ft iz m%. it t£ < . m it ? ^ * -r- 4 > . mm<^^ -f n x 1 «t ^ 

o tSM^iff icPi^&& < . fj^ijr y^ n - ^/7n-^ in » V ^ If 

v > — h — ^ . 7 x N — ^ x h — ^ ^ fl9 T >l 3 — ^ . y 3|, 

. tif <^-il, f^rXh7>\ £ ^ n % y 7' n f )i x ? - f , n > H n >f ^ > fit Wt. 

^ iff Pi ^ li <t < . > ^ i-b ^ a — X , x ^ 4. -fe ^ a — X x t Fn^fyxf ifin - X 
, t H a ^ y 7" n f i t ^ o - X , t F n y 7 n f ;i > f 4 -fe i o - 7 , ^7 ^ /K ^ i> > 
+ >i -fe ;u a — 7, h ^A^^vi'ftlT^iv^, 
[ 0 0 8 9 ] 

§ § o c ntc ti . #0 ^. tjr # «; ^- ^ >- x * u > r 3 — n v >i tr y > t ^ ^- ^ x. x -f- ^ ^ . 

# ') * *r s y x * U > T 7 ^ ^ ^ X — t 1 Jlr ^5 . Vilf ?>t J7y^X7f flg fl^ if r 
[ 0 0 9 0 ] 

> i&fe j: u t± ^ ti tc jht J£i- -5 ^ ( #0 jL it % ii h <?> -y v ^ a x ^^aS, ^7 

tiisOuM. v r ^ i> ^ a^^<7) t ^ 77 ^mu^? t ji 77 v ±m^MU) W^M^x^^ 

o 

[ 0 0 9 1 ] 

m^itm tLxit. mzitUit+h ^ u . u it * v ^ ^ . 11, r -t >; > 

[ 0 0 9 2 ] 
[ 0 0 9 3 ] 

[ 0 0 9 4 ] 

It^ts 'J 7 n t f h* <^f£3S<7>s^(c < ^*<^Kjhl!l4j J: V/*fct±v6«KI fc L T 
[ 0 0 9 5 ] 



-t z z t\z & *) mn^rnvt^ffiit. $tm%tznram-? & z twB *>svMi. i^aii 

<7):£ # 'J * ? U t" H <?> s ^E3g. 7" n «y ?atfflV^TlSLTtJ:^, 00 £ * # 'J 

y. 9 v ir * t* <r> W>5t ffi ?'J fc* <b * * t" ] ) =f ^ ? u ^-^H^T>^-b>x^-v =f * ? u 3- k 
L Tatfe^ Vn-UHCfl! . * # V * ? U * * h'<7)MtIST'§ T> * -b > X * 'J 

<7> A T # < . # IR fij \z xt -t -5 *j <?"> T o T «t * ffl T* £ o * # ') y t I ir * H <r> m 
[ 0 0 9 6 ] 

H;b 3 ft 5 * * ? u K 2£3itt* sitt^^> 1 ^iM*iJM ( s t om 

ach adenocarcinoid tumor) BftlliiitiLT^ 5 

4. 5 mm±m^ z t i)*mm l fc. kjus-^ 1 iciefs*>s*E#j-?m3 3fts# * * u 

tf Kfc'n-KtSiaitttRh o-GEF^Stth* > ^T'*5DH/PHF > >f > 

^ftt5. le^os^- 1 izmm^ummm^m 5 8 it 1*^11 6 7 suit 

§ ft £ # * ? V ir* H (I^iJS^- 3 ) 5 ' * affile n +P >y ? x - ? x. 
> x h > ^ ir - > [c jN" Jfc-f & =i H > ■ t ^ ^ ft -5 ir ') =f ^ U * * H ( ffi^ll S^- 1 9 ) * s f+ 

tin $ ft £ # >; ^ ^ u ^- ^ h ( mmm^ 5 ) a . dh/phhm>3-h * l . r 
^ >) -m&W£ffi&L?co%;'&it*i}imLtzo z#>z£frh. rnmrn^- 5 \zmm^umm 

HlT^*3$ft*#';^ ntf K^n-Ft^iaifl, Rho-GEF UTfffflt* 
i:^i^ft* 0 I^IJS^- 3 tcIQ«<7)^Sie^T^^ $ ft* * M ^ ^ U ^"^ H <^ 5 '*^lc 
ft ^jn $ ft n +f 7 i, — 9 x > x i: > ^ ^- — > tc W PC ~t * ^ K^fcjb^JflrS^- 1 ; =f % V V 
ir*¥ 9) It. intzm&'K<r>mm\z±% K&W^^Z. %\^o Lfc**o 

t s se^ij g-*f- 3 tc iee<7)^sie^ij $ ft * # % n tf Hi^-h'tsifli^ 

Rho-GEF tLT ft ffl"t*^*x*o U . S¥ 1 ic IQ«<JOJgSie^iJ ttK^J S¥ 
3 CiBit^JgSKflJfc^tffctfK Se^JS-^- 1 lcIQ«<^^Sie^jT^-b $ ft * * 'J ? n t 
f Kft'n-ftiiait, Rho7r5 '1 -IfllUS^LTRh o-GEF J: LTft 
fflti t *x ^ft§„ Rho-GEFt LTM ^ titlftf t fl, vav (^Nfl^^CK 
3 is Jc V 4 ) . o s t UtftffJCtik 5 ) . i b c ( ^Nf fF^B^ 6 ) tc M f * mfe 

f^^tiTus, z ft h is> h s 'J ^ ? l tf H ^^UlliBilt Bit * 

*» Ltij'ox, ^?£mizi&z>mm$s £ifmmm.f&%9it. wmm^mitMis & v/ztzit 

* o 

[ 0 0 9 7 ] 

*f&BJHcf&§ E^fe J: ^E^ffl^^^fflMIBHaff tcFIS^ ft"f . 3 ft * ^^<^W 

YkH-wm. m&<r>mm. tf^^-vtm utm. ffiftts*vm<?>mm 

<7>&m<7>i?mm) . j: ^ffi^EBflj^^JDf^ici^c TiiSMiR^ ft*o - raft tea® ^ & 
ffl«i±x #Ux tjr?tm<^#m ikg*fc»iflo. oiMgT^^ioomg jgjs. *f * l < a 

#3 0. 1 m g ~ 1 m g mm^mmil'&Z Z £ frtf * H\ Lib-L^ib*^. ^M^fflcfcv^ 
TJ; <^n^ft/i^ilfb<7)^a6<?> — fflctis m^T zfL h mAn^^^ii 7 z 

t )b»T'§ *o iES^itt 1 B 1 -^[HBc^li-T^Jfi-* Z tfrX'B . ^B JfcliSIl 
tc 1 0 gij ^-t« X ft tc S-^- L X t «k 
[ 0 0 9 8 ] 

»?«fflLTi<, &%^\ttnm\Z'&mt£ttL<T)it^m^rz\$um t^tjjfflLTtiv^ 

[ 0 0 9 9 ] 



m. fmftm k: m ctzm^x mn-tz. mzit. i^mammt lx . mn^mm 

[0100] 

&$-mm t txit. &m<nmnBi)*ffi mnmizmc xmnx % . * <?> ^ to * 00 £ l t a 
. teak *Lmi . mm. m^m. mnm. mnm. * y^>imm^m^^- mm*?, 
mm. ^9 j ->i mmmm . mwm . fl£ m$im . 'it^y-AM, >• ? a ^ 7. h > ^ 

Kctgnij, #gni (&mm. &wm) . mmm. mxm. mmm. ^m. ^rm. 
&mm. &.nm. mwm. ^j-ai, m&m.wm. m^mmwmmizfrnz n. 

tlii^^^^lC^V^ Ma. f&ftZ. illtS3i:it)*T#5. 
[0101] 

* * K ^mm-f 3 Z t lz Jc *) . fcli&«*&i»lcfct+ ') 3! n tf F Jfcttil 
;b* T'§ l> . * fl Bfl [c # § * * 7 u ^ ^ |i <r> 4$ ttS lc ck 9 „ M # U^^f KtfcliK* 

[0102] 

Wi it. mZ-lZM^ <k 7 tt^MH (i$t<£rM£l-) Ict^T, #2EHjjic&£# * 

* ls]^-t -5 3 i: ic «k *) § -6 o IE fiT * WMtft** i: ^ it 18 lc 4? v> T . * # ')?Htf 
$5tc fcv^ # 'i ^ ^ U H ^^^J<50^vilc «k *) i#i|is L /cifilig^^^lc o \^X . Mx.lt 

* -i x$£<t-&w%.~t& z t iz «k *> . x^k^w Atv^ rz^m^^m^mx^z . ztz. m 
tc «k o . ±m^m^mm-t z z tt^mx3hz . 

[0103] 

* % m \z is t it . m%un*<7)^^miz # ^#^ntf f« ^tt © * ^ a mm m 

[0104] 

E^iJS^- 1 lciei£<^SK^JTft;b $ s # V ^ ^ u ir * h* IE Bill* 1 

o HBS?ffi^ilfi«T-lE^rHffl^ t tb$5 LTJR 5 fg. 4. 5 ^lil_h^v^z t h*n m L 
o lILfc =fc 7 lz. i* 1 )^ Htf K^^^^liWW^ilcMil-rs i: #^.«btis 

o Lfc^oT, M^M^I- + <?> M # V ^ ^ u * * H ^ ^m»<J0 ii^jn * # ^ § c ic «k *) . 

*>^„ Z<7> j: 7 'Sr^J^^vS t*%B^<7)|BH[c^#$ tlSc *^JS^vS tc 4? T M * X ? 

v ir* k co^Mm^mmit. m^i^m tiE-m^nmun t^itm-t z z t \z & *) t^tnxB 

£o t^llfi t LX It. L < It t h Wffi«l**<7>1fttftffiiMI*»^i-f bti5. MPSMWt 
LTli, $f * L < l± t h IE^H i*ffl*»ft*#l-f «b ii & o i # ') ? ^ L t f H <t> IS^B ^it 



*) \Z, ^ # -J y V u * ^ H •& 1% < * §t m \z # -5 # 'J 7 ? U 3- K ^ ffl u X H IfoX % £ o 

ij^i^ntf FtLT, fj u . bj#i s-^- 3 ic ie«^o j^*@e^u t*h t> £ n z> # m * 

Ht^F4flfK!:**f§^ * HBfl \Z # -5 # V 7 ? U * H co ¥tM& tit. i% * ') 
y ? V ir * H ^fe^jg^^S^.W.oli- £ 0 
[0105] 

Mt&M W tt . * % Bfl lc # £ * 7 * V Or =F H . & x ) 9 l> * * Y -&&tsfefc=f- tL ti 

ic «k o lft*H><b**lfc*ttaj LTftilttfl-^IiLTfflv^ c i: tT§ So r;^ 
DN A^^miC(i.}f f^ffl LT^U, Wi^fulc P C R * ti * ^ ftjt<7> if ffl 
Z> Z t iz & *) mmftlzlgmLT $j &\->o RNAifclJcDNAt^ilcfflViT^iv^ 

M m% fz It K 7F^D-yf i> rflcililLTUi^ 
[0106] 

*%BHtc#s *'J? ntf F tt&Mtf y 9 u H & a-fritfe^ com^ tc ti x S 

- x a y . 3Di-A^«j jr>f^-i,3> 4 ^ -f > ^ a <y h v£ . >» *f > ^ n -y h v£ N N 
ASBAS, if:(i]!fe?# ') > ? --tfjglgjxffc (RT-P C R) fft^^Tg 3 » * 
. in situ RT-PCRti n situ 'W^M5M-t£-^3>^^:flJfl!L 
IE US U ~<>iXco m & \Z «k 9 tft HzS of i6T*^> £ . Z <?> J: 7 * it feT *ft ft IC X It . * f6 
BH iz \% Z> $ ') y 9 V ir * H . M # y- 9 V if * K % # t? H T * tt ^ <r> ^ S it =? <r> fs] 
S 4? Jc V/ * ^ li * cr> it iffi<?> H Mlz . # 'i * ^ u ^- ^ H <7)a$5t E^iJ ^ <b * S ^ V ^ * ^ 

^ ^ V ir * K <J0 <^ \z Jff ^ fr5 lc '\ -i ~f ') ¥ A — ; s 3 >T*§5i* 'J ^ ^ U ir * H iff * <n ffi 
?U ^ ^> * S «t <^ * jg * i" s o -? => - h LXCO'&W^^-? %>%jCO h\t^# ') y 9 v ir* 

h co ^^jff izig<mx i^^^utf k Jtt *<Joge^u * * i^tmttii . * 

<^> j| $ <^ SS^IJ * }f o 7' 7 'fv-*Sv>tt^n-7*tf^iSLTfflu4. ~f u - 7' * fz It ^ °7 
-i v - t LTti. » ^ - ^ W 5 7i ^ 5 0^ tf FggT'i^t^iJ^iL 
< x 1 0Ji53 57 U tf FggT^^t^ifU^IK, 1 5/15 3 0 7 ntf 
Kg)ST'*>§^^^$ blcff t Lu„ * % an S # »; 7 ?Lir*\ : £tzlt J ccomfc~$:i% 
rfiM "t S db co y° => -i -7 — x S vMi ^ # 'J 7 ? U ^- ^ \* fzibco 7 u — h LT 

. mfr^ica. 8. 9 u rzit i o izmmcoummnxmt) $ ti* a- m ^ 

U tf K t^fi L < IfiJ ^ T* § -5 . 7° n - li . If li^li L 7° n - ffl v^S #^ 

. Uxlf-7 7 h 7>Xl-y 3>\ 7>7i,7'H ;> ^ ^ fz It * + - 4f «HI * flj ffl "t 

[0107] 

iafeT^ftvS t LT It. PCRi'IS^^ij^ffiLu. P C R It . *^B^ ic #-5 # 
7 ^ U K . ')7Htf K ^#t^jt€T t fcti^-^^SjtfeT ^JRpSW tig*!-? 

itfRT-PCR^I^T*§5i s , ^coftL. Si^f Tfflv^ ibii^S * <7>P C R^$f t 

[0 1 0 8] 

P C R \z £ *) , Miz^f-coffiiticottLlz. ') ? H tf h\ i# 'J 7 U t 



m<7>^it*mm Lrz^m^m^mm t u» p c r- s s c p s. 

[0109] 

\z «k n ij * tz . mz.iz*mniz&zm&w^mm-t z z tic & *) . m # e l < a 

[01 10] 

T'§l>. * *> . ^HicftsiaifcJ: * * Si & *> 6 vMi 

c htcj: 9 ^<7}^a^$?fti-£c ti'T'S^ * IE ft 4? =k u^m<oifeiti\z =k 9 . _hie 
t? *t T- £> £ Rl 9 iff icflHlBIS ti-f . JflL?R. JflLits £#tfflM#<7>£#«Eij* 

[0111] 

[01 12] 

*) fsiaS^^^ft'T' n\z iff u L < ii . i/C# ( # v ^ p - + ^ t li t J 

[01 13] 
[01 14] 

7iX?>^n -v htifctt^ ; ^ a v V v£ T* * H 6 S <?> fl? ffi * ft 7 3 i: lc «fc »K _h IB 
[01 15] 

flifais =k * ii # f u — + *,tiL#i-&m\>*2>*i- > H -v ^vi ^#t* . sia^^m^vs 

(el i sa) . mmm&Lm$>fe& (ria) . ^sss:tt*i*fesv£ ( i rma> . ts&v 

MiS (IEMA) fi'fif^ti^. ^<7>ftiL. 7ytU^T^^Mfi^77 
[01 16] 

mniz&zm&w. * ^ ^ u ^-^ k . ffl^^-< ? f^iii#, feck ^J/l#<?> 7 *> 



[01 17] 

fflar^T*>-5o %tz. mmm^^^m^^i^wf^^izij . w mmtt?f\zw mm* v h t 

[01 18] 

[HffiEfll 1 ] 
[01 19] 

t h <^HS. JJSi»£J!H*r J; VfflSigJiS polyA + RNACClontech ?li : ^7 

?d rN o . 6516-1. 6525-1 is £ U 6 578-1) ^ ft t L T Sv£ lc 

J; 0 c D N A ^ ^ t/ ^ - ^ film L . dbEST^f lei *) c DNAIfrtf IU c D 

n a ? u -y ■<r>n.mmn-£Vk , & t tz» mwm\z\$. ^m^^o^m (^n^ycmi 9) \zvt 

oTll L _hie t h flSi*^ cDNAH^7 'J-^b, 8 5 0, 000 M<r>m^x.W 
& => y f u \z MH t . :«7^8 3 0, 0 0 Oi^^n - c DNAlcov^T, 5 

o 

[0120] 

^^SK^J <t> ft o c D N A ?n->lcov^T, ^ > f ^ - ? 7' n r =? U ^ ffl 

fzVimm^f ^Jvilc J: O R F L ^» #A^T. ORF««tov^tf-7 H M> 

M^^tf . R h o - G E F <7>v£14 H > > T<fc -5 D H/P HF > ^t^-FtS «lal 
^ # t? c DNA$[n]£Lfc. 
[0121] 

0SLf;cDNA^o->h j 0 3 7 9 6 & . ^^4 9 7 7 b p^^^^^SE^iJ^* 
t^DNA ( mmm^- 1) 1 3 4 07 ; J|( E^iJ S¥ 2) t^-Ft^ORF 

^ # t? o D H K > > li S -f - 2 ic ie« <50 t 5 >» Stie^J ^)I9 7f I^a'^ ( v a 1 
) *^I271SIW7X^7^>|(Asp) iT'tf)l 7 5 7 ; Jllli^i^. P 
H F M > li SS^IJ S^" 2 tc ie® t 5 ; ^le^J ^)I 2 9 7 ia^oO> (Leu) h 
1 3 9 4 lB^)n^y> (Leu) IT'^ 9 8 7 ; J mn^fr h tt -5 . DHFMvfcJc 

ypH f > ^ > ^ ^ - k -t a ^ fi % n . mm S¥ 1 tc ie® ^ ^sk^j ^ i? 6 o 2 s 

S^bll 1 26t@^^ntf Ffcl VI 1 2 0 2 § @ h m 1 4 9 5 l@^^n 

[^SS^iJ 2 ] 
[0122] 

( d n A^mm.t mm) 

1 T* |BL£ L ^ n - > h j 0 3 7 9 6 tffl^T, |^ n->fctn - F fulfil 
^FLAG-tag st^ISl t LT 2 9 3EBN Alllfi ( I n v i t r o g e n fti) 



T'f&Ja^-tf/zo %fz. ^n->h j 0 3 7 9 6 i)^-h*t^DH/PHH MXeo^T 
. 2 9 3 EBNAl)6^ffloTlS^f:. fitlf tt O X 9 > "7 a -v H >£ IZ J: 9 tf 

[0123] 

* -f . h j 0 3 7 9 6 lftf ^^tf%l-<^-^lfiL/; 0 f >7"L-F HTpB 
luescript I I-hj 0 3 7 9 6 (hj 03796 14 pBluescript 

I I SK + ^Sa 1 I-No t I ^-f Mcjf A$tlTv^ ; ^i* £ D NAI%0fi) 
. 7'7^-HTK 0 5 9 9 s3 ( KflJ 7) fcck^asBaml ( ffiHI 8^- 8 ) % 
fflv^T p f u turbo (St r a t ageneftl) lc T ia T S if ifel L f:: » i# 43 L 
fcjtlST^H i nc I I/B amH I T'tfli Ltitlfif ifr, pB 1 ue s c r i p 
tII-hj 03796^SalI /W i n c I I Tt/JDf L 7e ia € T St . fe^pDs 
Red2-Nl (ClontechSD^Sal I/B amH I T^lLfct^f Ifr 

h%fflv^DNAt«»Lfc. iiD N At S a 1 I/B amH I TtWtKt 
fc«k»>#<b*lfchj 0 3 7 9 6 7 7 />>hf, ^ 7 ?-DNA?i>S p F LAG-CM 
V5b (SI GMAIil) ^Sa 1 I/B amH I ^tOlcff AL, hi 0 3 7 9 6 11 
ftOK»lfe«ill*ff ofciS*Kiy*»iEL <ff AStiTv^s z fctt. x-y 

> A % ff ft o T a If. L o x - ^ > X Jx J£ 14 D N A Sequencing Ki t (A 
B I nU ) * x *iJ3J:V»tf!JAB I PR I SM 3 7 7 % ffl o T ff ft o . 

[0124] 

}XIC. h j 0 3 7 9 6 ^->(,«n- h* tli^Ilfil^^^SMto^^lilfilT'J) 
oTDH/PHF M>^#tfISl (WT, hj 0 3 7 9 6 DH/PHhftt§) 
Sl^-tt-S/c^^-^y?-^. r — F^i-fTM^Q - =.2/ 9 ) u i? — (Invi tr 
o g e n nM) ^m^^-xmmLfzo pBluescr ipt I I-hj 0 3 7 9 6 tf > 
7* u - h i L , pfu turbo*ffluTproto-DbUDH/PHPM>3 
- H ^BJaS fcffllqUt (E?US^ 1 <7>f? 58 If li^Il 6 7 5 f B^^nt 

f KtfflS) <7) 5 ' * Jfft [c ^ +r v 7 x - ^ > x t > * 4- =. > tc jht f § =i K > • fc* «b ft 
S^'Jzf^^ua-^F (I^iJS^- 1 9 ) *»M-^n$tifc#';^^u^-^K*ittSLfc. * 

ifi|Ejg$f^TOP 0 y a - ry^fA^fflv^feSfBlcTpENTR/SD/D- 
T 0 P 0 lz n A L . 3c > h V - ^ ? 9 - * ft «| L fee it *gJxJ^ tc 14 7' => -i -? - L T . 0 
3 7 9 6 D/P - F 1 (le^JS^- 9 ) i V 0 3 7 9 6 D/P - R 3 (ffi^JS^- 10)* 
mm Lfz. YK^T*. ±.m^y h 9 - t C*«F LAG-tag (3X) S*^lfi 

? ? -*fflv>T. LR?o +--tflc «fc 3ffi$l£JxJ£lc hj 0 3 7 9 6 ^D 

H/PHFM>tFLAG-tag (3X) LTM^ t^tft^M^ 

7 9 -fc ft*! L fc. hj 03796<7)D H/P H n - H ffii&coUMmm **JE L < I? A $ ti 
Tu5;tli, x - 1r > 7. * ff t fit if L £ o y-7-yXjxfBttDYEnami c E T 

Terminator Cycle Sequencing KitCAmersha 
m Biosciences ft 81) ~& . =fc J/fflfaAB I PRISM 377* 

fflv^Ttf ft o tzo 
[0125] 

h j 0 3 7 9 6 D H/P H*>ifciR*tM HT, fil^o R h o - G E F p r o t o - 

Db l<f)DH/PHKM> (LMT. proto-Db 1 DH/PHhSt5) *fflv^ 
-5 dh lz * co 9 9 - * $31 L o 7)Lf7'ifO^-cDNA'UiX ( M u 1 

tiple Tissue cDNA Panel s, Clontechai) <f)^M 
>77-XF7F7>FDNA (brain first strand DNA) St 

> y' L - h t L , p fu turbotfflv^Tproto-Db 1^)DH/PHHM> 
^ — H ^iaX (proto-Db 1 <?> 13 Sffi^J * <r> m 1 4 8 5 il^bl 2 4 2 9 Si) * 
iSIILfc. igSlft^7 n*-y 3>)xKlcTpFLAG-CMV5 a (SIG 
MAftl) <7)Bg 1 I I-Sal I^ntJfAL^ p r o t o-Db 1 wDH/PHF 
M>SF LAG - t ag^^ISIt f ?-tfflLfc. 



m m m m\z it -7° -i -7 - 1 l x . d / p - s i ( b g i i i ) ( m i i ) & * v d 

/P - a s 1 (Sal I) (Se^JS-^ 1 2) £f£fl! L fc, pro to-Db l^DH/P 

i umt)*&mwzn t i$m% z z t &w h t-iz * l^l. c^i^*^^ 

S lc i 5 7 5 ; mW.& ItMdb <b ti & o feo M # ft ic fl . ^&3£ -< 7 ? - tc f? A 3 ti p r 

o to-Db lwfe^S^J (7^'Vy3>S?:Xl 2 5 5 6 ) bitmL . 

Rl^i? 1 9 6 2 f I<7)fiS-?$)5 T ( * 5 >) **A (T^f — >) t * o T S i!g£ffi#| 

£ » f&3& ~< 7 ? - ic If A 2 *l p r o t o-Db 1 tf> D H / P H K > > ^ - K URiSli 
. p r o t o - D b 1 <r>&mW>n<r>m 1 4 8 0 f@^bl 2 4 3 3 t@ ZX^Mmmm^ 
5 ' *«1CAT G G C Ai)*{$1fl$ ftT * JS*ffi#J T*> * . L fc* o T . f&^^^^-lc 

A3 tifc d r o t o-Db 1 wDH/PHn-K«ii:fcuT, f^|tSATG^*> 
^14 8 9 SB<^^***^ME^J^jrtJtv-t-5^* ti^oTi^. & HI E ?U 3? 1 9 6 
Of g^bll 9 6 2 f BiT^gSliGGTT-*^ 7'Jy>4a-HUi^. - 7? 
. fUE^ 7 57 —\zWA£ilfz pro to-Db 1 <?) D H/P Hn-H MwgSlfiJwI 
4 8 7 f @ft^l 4 8 9 S @ * X <r> U * tt G G A T* *> *) . TO ti ic r M x > * 3 - K L T o 
So 1 Jg£<7>^Mk: Jc £ 5 ^ gfcH&tti8#>«b*i#fc* o fc. 

[0126] 

§ f&3E -5 7 7 - H . 2 9 3 E B N Ailiaic 'J * 7 i ^ y a J: •) h 7 > X 7 x 7 x 

a > Lfc. i"#;b*> . &f&3E-< 7 ? — ^ >3s Tjn L fcjfcii^DME M t ') # 7 1 H t ; > 
2000 (Li po f ec t AM I NE 2 0 0 0 , Invi trogenftl) §»L 
fcDMEMttln L. lfiT- 2 0 9t W > - ^ - x a > L . # <b . flu 

BiS LT3 7 °C\zX 5 % C 0 2 f?feT"?*S* L 2 9 3 E B N A IB US tc ^ Tju L fc. iafe 
^4* Amm L £fflBHa« 3 7 °C icT 5 % C 0 2 SftTT- 2B|^^^-y3>U;. rg 
f^Tt, PBS-EDTAttaiia^t^L, 7°n^-r--tM>£tf?-777^n, ( p 
rotease inhibitor cocktaih 1/10 0IS> S I GMA 
ft 881) l%4#t?S«^*'V7 7- (Lysis buffer) l:Tli^)§»LT»§ 
vgfWM^IlM L fc. g|^";7T-li, iX<7>fflj&fc*«b3:£ : 2 5 mM T r i s - H C 1 
. pH7.5;i50mM N a C 1 ; 1 m M CaC 1 2 iis^l'/o Triton 

X - 1 0 0 . 
[0127] 

^mMMMm It. fi<7)SDS-PAGE^y74A*77T-t L . /jnt&^n ( 1 
0 0'CT5^|) LT >7-^^iiLfc 0 S D S I ') T ? ')i7; h'^H 

fV*f^ff v> . '#iy4^7*n -yf ^ > 7n'. v 7 7-lc 5 5>P^Uf LTf iftlfcS, 
P VDFIJitiai^h 7yX7 7 -Lfco 7*n.yf ^> ^UTt^PVDFIli, T 
BS-TlcT-n-v (*B*M**^*±ftl!) ^3 : 1 <r> m^XU& L (T 

B S - T + B A ) IC4"CT'-Sftf LT7*n -y ^ > r L 0 "7* a -y ^ > 7%^ J & [C . P V D 
FItTBS-TlcT 1 0 frU±.Mt 7 L «T3b*^> 1 L tz = lICT'fflufcS D S — P 

A G E > -7 >i n >y 7 t - ti . )X<50ffl^ h % Z> : 1 . 7 % T r i s ; 0 . 1 3 M H 
C 1 ; 2 2 % ; 4. 6% S D S ; is Jc U 0 . 2 2 g /m L "7* a ^ ~7 x 

j—jirfti— e ~fu v t i is r ^ v 7 t - t± . )X^ffi^ib^ * S : 2 5 mM Tris; 
40mM e-7^-n-*7D>i; 2 0%i?;-i ;feJ;V0. 05% SDS 

0 T B S — T ti . iX<^ffi^*^ * S : 1 5 0 mM N a C 1 ; 10 mM T r i s-HC 

1 x pH7. 5 ; is =k V 0 . 05% Tween-20» 

[0 1 2 8] 

I/lFLAG M2ti7D- T ^ |/[# ( 1 0 0 0 S I GMA?1I) tTBS- 

T + B A X # |R L T P V D F B lz ffiflu L . 3 7 tf 1 f ffllUfffiLfco ^ <t> ^ . P V D 
F I^TB S-TCT3 L ( 1 0^i5feitlc ft § 1 0 7>i-M_h^j(g 7 ) . TBS-T 

+ BAT- 1 0 0 0 m \z ^ m L fzH R P mmtK^ O 7-, \ gGK# ( C e 1 1 Si gna 1 
i n g T e c h n o 1 o g ytti) * v» L T . 3 7 °C T 1 m M W _h f*S L . S*^ ft 
»c x PVDFI^TBS-Tl:T3@ i5tif L fc^ ( 1 tc ft § 1 O^J-U^gt? 



) . E C L ~7° => X *y x. 7x 9 > -f n v i > 7 =f a =r 7 i, a > >- X A ( A m e r s h a m 
Biosciences ft 881) tc «k 9 . \HY L A G |/E#tc Jxlfc-f -5 f&SIM Q W * *fe £t\ L 
. fb^ ^tt; >• r+ili^SSI (Lumi no Imaging Analyzer. 

[0129] 

*SJH^E] 1 ic^-to F LAG- t a gU^gait LT^3S2 -t±£h j 0 3 7 9 6 li , 
2 2 0 KDa*^97. 4 K D a </> tc - ^ > H i: L T *fc til $ ft ( HI 1 1*1 U - > 1 ) 

0 h j 0 3 7 9 6 DH/P H ti . RFLA GI/l#Ic ^850KDa lc^-^-> FHT 
*feaS3ftfc(l3lF<3U->4). h j 0 3 7 9 6 (MT, h j 037 
9 61filtlt5) fciVh j 03 7 9 6 DH/P H^fi^fill -£ ft-? ft #9 1 5 0 
KDatoi VJR 4 3 K D a T*>*. :^):^^, _hK^-^> K tt. * ft^'ft h j 0 3 
7 9 6 te J; j 0 3 7 9 6 DH/P H?i>5 : h ij'fflb *Mc i o $Lfz. p r o t o 
- D b 1 DH/P Hli x ta F L A G f/C#lc «k 9 ft 4 0 K D a tc iji- ^ > K t L T *fe til 3 
ft ( 0 1 U - > 2 =k V V - > 5 ) . 

[0130] 

fc> < L T . hj 0 3 7 9 6 161, hj 0 3 7 9 6 DH/PH, *>=):afproto-D 
b 1 DH/PHt#Kti) s T'§t. 
[Hjfefll 3 ] 
[0131] 

( R h o -7 t 5 >) -m&n£<7>ffi&<r>mm) 

mmm 2 x-mmt tz hi 03796 dh/p h ( c *^f l a g- t a g a^iai) 

f&3%~< ? ? - ^fflv^T . hj 0 3 7 9 6 D H/P HtRho77; >) i: (?)inlc 

ov^T, 7° ;b ^ ^ > tc Jc »)Mlt. 
[0132] 

Rh o 7t ^ 'i-Ifilt LTIi> C d c 4 2 . RhoAfeiVRac Ufflufc. d 
tibgfiS^N*SG ST - t a gm&m&Wt LT^S^ -<± § f:: ^ f& 3% -< 7 7-l±& 

[0133] 

|ttn>ho-itLTp r o to-Db 1 DH/PH4fflut. proto-Db 

1 DH/PH (C*SFLAG-t a gSi^lQl) 7 7-liHife0J 2 TiHL 

7 9 - ffl v> . p r o t o-Db 1 iiRho-GEF<7)7'nh 9 ^ ~7 X* 3b *) . 
proto — Db 1 <7))Sttibli o n c o g e n i c ac t iva t i o n J: fibilT 
u £ . p r o to-Db f^)7; ; ^K^IJ N *^ffilj (ilf B^bl4 

9 7iB<«7; ; H) <n%9z\z «fc 0 jtgc £ 0 proto-Db 1 <t> C *S«ffl<7> 

DH/PHH > ^>^#t?^« (oncogen i c-Db 1) R h o 7 t 5 'J - IQ 
S^Sttftt^cH'iS^tlTi^ (^Nf!^>C«l)o *iftffllcfev^Tfflv^tp r o 
t o - D b 1 D H/P Htip r o t o-Db 1^1 4 9 5 f S*^1 8 0 9 SI*T^ 
7; >»tttS^*^S#T?*9s on c o g e n i c-Db 1 J: D ^viSJijT*>5. 
oncogenic-Dblti. C d c 4 2 . RhoAifiVRac 1 k^tiii'^ C 
dc 4 2 «k V R h o AtWLTGEFStt^tt^-^, R a c 1 li G E F * Jf 
fc^i^tft'lS^tltu^ 2 ) o 

[0134] 

h j 0 3 7 9 6 DH/P H^/ittpro to-Db 1 DH/P Hicig^ti R h o 7 
t 5 -SfiM^lf Stt*fil^-tS tzdb. N^mmiz G S T- t a g ^ftfin L tz p - 7 >i 
? u =-9~-M (Gl ucuron i das e) (JJlT« GST-GUSH§St§) ^ f# 

=i > h u — A, t LTffluf;. 
[0135] 

hj 03796DH/P H?£3|-< 7 7-J tlip r o t o-D b 1 DH/P H%1< 
7^-i:Rho7T5 'J-iaiM^^y-ktWLfcjftii^DMEMkL i po 
f ec t ami ne2 0 0 0 §^lin L t DME M$ L . giST'2 O^H^v^r-^- 



y a > L/c„ #^nfcl^8Et 2 9 3 EBNA MB lz » L fz „ 2 9 3 E B N A UM It . 
Mir^m A^ifu B lC«Hfla^C 6 . 0 X 1 0 4 /vt e 1 ]^240ii7 , i-F L . 3 

7 °C\ZX 5 % C O 2 SftTT- B^i:g«Lfc^:lc*||^#jT-fflv^Co itfeT m AiW L fcijffl 
§fl 3 7 'C !CT 5 % C O 2 Stt TT- 2 B O ^ - y a > L f:„ *g T ^ . PBS 
-EDTAtTiliatSt^L, 7"n f 7 — tf > £ \£ 9 — J] 9 >i (protease 

inhibi tor cocktai 1. 1/10 S I GMA?iffl) 1 % £ # t? 

[0136] 

§ffllSSf»iftlCov^T, h j 0 3 7 9 6 DH/P HJfclip r o t o-Db 1 DH/ 

PHtRho77; ') -fat t^g^ 77-;b $TH7 > ^ lc £ 9 ft ft L f z o § 0 flg jg # ft 3 

0 0 m L . ft? ' * % v 77 t» — lc t~r A, ® L 2 0 m L <?> -"i- 5^ ^ > to — B ( G 1 
utathione sepharose 4 B ) Jc ^ }g ft? v ~7 r - 1 0 0/iLtS 
□ L/:. § ^ > . MgC 1 2 tei^y^t^MF-i ( D T T ) fc* * *l *l S & 
BSlmMUSiltilLfc. 0 K^ic T 0 K 3 i± * fc* <b 4 °C T* 1 Iff n Jx J£ $ -t± fc^ 
»c x 1 m L <^/4r£P L fc^ftp^ 7 7 r - (MgC 1 2 <^M^"ilS 1 mM) * ffl T jt'll^Sl 

( 1 , 0 0 0 r p mT* 4 °C \Z X 1 5 tc J: 9 3 L fc. i5fe^^lc _hvt % L 

Glutathione sepharose 4 Bl:, S#a*. v 7 t - tf 1^)SDS 

-page*>7'aa*'V77 - ( m^it^mm 2 ^#m> % l fc$gi&£ 4 0 n l v» 
l t 5 * - ic t Mft& . mmmm ( 1 0 0 °c ic x 5 ) u ft\*iffl > y >i^m 

itfco SDS#'1T^ 'J^75 HriSM*itftV\ 7*0 'V T > 7^ 7 7 t — ( ffl 

^ttUffiHW 2 lc 5#WJil±«LT¥»ffcLfc*fftr^fc>ib. PVDFiilclS 

It 1 7>X7 7-Lfc„ 7*07f ^^TtwPVDFUli, T B S - T + B A ( ffl 
j£liHite0J 2 *#J&) lc4'CT-S^iLT7'n^> rL/c. "/ a >y ^ > 7g7 '&\Z . P 
VDFI^TBS-T (ffif&tiflMJ 2^#M) tcTifcvf Lfc ( 1 0 t> lil _L <t> Jg 7^ 1 

[0137] 

1/lFLAG M2t;*n- + ;i, ( 1 0 0 0 fg^ffi. S I GMAttl) T B S - 
T + BATfifRLTP VDFIlci/lDL, 3 7 °C T? 1 iff IB &L _h ff fi L . * <7> . P V D 
FItTBS-TtT3 0i£)# L ( 1 0<7Vi5t># lc ft § 1 07>FM±<7)jgt7) . TBS-T 
+ BAT- 1 0 0 0 fg \z ftm L H R P jgfiJrC v *7 x I gGK# (Ce 1 1 Si gna 1 

1 n g Techno 1 o g y?li) 4|/inLT, 3 1 illUfflLfc. It 14 ft 
lz. P V D F j£ T B S - T lc T 3 0i5fe# t ( 1 0<7>iftv# lc ft § 1 0 #&±<7> ts ^ 7 
) . E C L 7^7 X9xx 7 > 7*o 'y f > t*t f 7 y a >y xfi. ( A m e r sham 

Biosciences ft $11) tc J: 9 . f/t F L A G ft # lc Jx J£ "t § ^Mm&W~£$>lti L 

[0138] 

I/lF L AGK#tcTT«5>f lie H 3 il/cit^-. h j 0 3 7 9 6 D H/P H 

^/ittp r o t o-Db 1 DH/PHliRho7 7 ; ') -161 tg^t^ HJSL/: 
o 02lc^L/iJc7lc. hi 0 3 7 9 6 DH/PHJ:Rho7 7; l )-iSI(Cdc4 
2. RhoAifcURac 1) t * £ * fciNHJIS ^ ^ MM L fcM^I-TMi ^ ti ^ ti*3 5 

0 K D a lc h j 0 3 7 9 6 DH/PHKffiSti'O H tti $ ti (H2<^±0. hj 
0379 6 DH/PH^L-> 1 . 2fcJ:^3) . -7?. pro to-Db 1 DH/P 
H t C d c 4 2 IfcllR h o A t^^%3i.^ -t± IB HQ ^ h M M L iftfl- T« ti . p r o t o 
- D b 1 DH/PHlcfflit5*34 0 K D a ftfi lc ^ > K **^t tti $ ti (12^10, 
proto-Db 1 DH/PH^)l->2fcJ:^3) . * . hj 0 3 7 9 6 DH/P 
HUiVp r o t o-Db 1 DH/PHtiv^f tltGST-GUSfciii^L^^o/: 

( m 2 <t> _h 13 . U - > 4 ) o §Iil:fclt5h j 0 3 7 9 6 DH/PHfcJ;Vp r o t o 
-Dbl DH/P H<n&M i m&fflMmffi%L-&m^X\tmLrz£ z *> . e HrimST*>o 

( 0 2 tf> TI) o 
[0139] 



:tib^b, h j 0 3 7 9 6 D W/ P H to* C d c 4 2 , Rh o AlfcliR a c 1 t^a 
t*3i **^J BUlfco L o T . hi 0 3 7 9 6 DH/PH*#t?h j 0 3 7 9 6 M 

[0140] 

*Hife#J-?fflv*fc C d c 4 2 . RhoAifcliRac 1 % N*^ GST-tag Hft^-g 
a W L T f&m £ ■£ £ a6 <o & ? ?-liWT^)J;7lc1i®Lt„ 

C d c 4 2 . RhoAlfcllRac 1^) ? ?-iiy-f^i^TM ?n _- >7 

^ ^ j u ;j _ (invi trogenftM) tffl^Tf^lLf:. * i\ Mul t iple 

Tissue cDNA Panels (C 1 on t e chftM) <o^^'i->7 7- 
XRh7>FDNA (sp 1 een first strand DNA) ^f>7L 
-hUT, pfu turbo4ffluTRho77;'J-iaiIif (Cdc42, 
RhoAif iVRa c 1) tiULfe. TOPO cloning sys 

t emtfflVifcJxISlCTpENTR/Dlcjf ALTi>h ')-^^-^ff|Lf:. if *S 
ixJC^c ti 7° ^ >f LT . C dc 4 2 iftf icit LTIi C d c 4 2 - s 1 (ffifllg-^ 1 

3) fcl:^Cdc42-as 1 (KflJS-^ 14) » R h o AiafeT 1 tctt L T tt R h o A- 
s 1 (EftJS^- 15) fci^RhoA-as 1 (ffifllg-^ 16) . R a c 1 jafe^lcxt L 
TttRacl-sl (iWi^l 7) fciVRac 1-as 1 ( ffi^J 8 1 8 ) ^ f$ ffl L 
fc» tfUc ffi^iLfc^o h '(-^^-icovit, N*«GST-t a ga^lfiTO 
~* * ? p DEST2 7$ffluTLR ? n - -If ic J: * JxJ£ «k *) G STsJin 

R h o ¥tMy° => * 5 H *f^»l L fc. <?> n - K ffiiti^Ummm to* IE L < A£ tiT 

v^c h^y-t>x^tf oTl^Lfc. y-t>xJx£UDYEn ami c E T T 
erminator Cycle Sequencing Kit(Amersham 
Biosciences ft 81) * . ifciftij «k ^fHfliAB I PRISM 3 7 7 ^fflv^ 
T ff * o tz . 
[HM 4 ] 
[0141] 

( h j 0 3 7 9 6 D H/P Hlci^C dc 4 2 ^^'ttfbffiil) 

h j 0 3 7 9 6 D H/P H<7>Rho7-r5 ') -m&Wlzft-t % G E F Stt* . UStefll 2 
Ti^Lfch j 0 3 7 9 6 DH/PH (C LAG - t a g^^Ifll) f&3E^ * 7 

- £ ffl U T . 31 7 a: ? ? - ~f >l is m IZ «fc 9 tftft t fc. Rho77;'J-ieiUT 

l± s C d c 4 2 . RhoAfeiVRac l^fflut. ctibRh o7t ^ 'J-ISllJ^ 
ftltN*«3 XF L AG - t a g^^gfifi: L T ¥£M cf 
[0142] 

h j 0 3 7 9 6 DH/PH (C*SFLAG-t a gS^lBI) %LM~< ? 9 - t ±.m 
ufti*^Rho77; 'J - I9it%15 * § fc^^fEm-^ ? 9 - t % . 24^i >i ~f 
u-Mcffif!Lfc2 9 3 EBNAifl3lci|ALt„ -< ? 9 -<7>fflM^<?>& Alt , Lipo 
f ectamine 2 0 0 0 ?ffluTlfof:. h n-i i: LT« jNH ic & * 9 

-^iPAif-flc. L i p o f e c t ami n e 2 0 0 O^A^ilLfc^^fflufc. it 
A 1 B . ^nf7-K'f>iibr5'-*^f a ( 1/1 0 01f : S I GMA?ii 

) t#tf!§fs^* -v 7 T -T-iEfla^7§w LxmrnMrnm^mm l fc. #;v>-?. «uia 

i7x^-^7H (UP STATEttl) i: 4 °C T- 1 Bff^JxJft $ x y x ? y - ~* 

7 F i: LTliv PAK-HtliRho teki vHttM R h o 7 r 5 'J - H a M tc 

*S a"** h'H>l:GST-t ag * ttfln L tlflli'^n LTi^ r ^ ? t ^rn 

-x^fflv^c, jxfS $ H± 3z 7 x ? y - ~* v K t± . jg)ff^v7T- T'ifevt L x >§ tU St ( h 
>; x • S D S • (9 > ^ ^7 77' h x 9 7 - ^ mmm : t*^^?±H- fb^ftM) T M to I* ft * ff 
ofc. #^tifc^gffi*t±. SDS-PAGECi^i^y^^of forcftL, ^ 
<7>lt. f)iFLAG}ji#tfflv^F LAG - t a gftWiai^f^^HLfc. Jg«l^ *v 
7 T-ttiX<^>ffi^*^ : 2 5 mM HEPES, pH7. 5:150 mM N a C 1 
; 1 OmM MgC 1 2 ; ImM E DTA ; 2 % r >; -fe a - ^ ; 1 % Triton 



X- 1 00. 
[0143] 

h j 03 7 9 6 DH/PH**Rho7T; 'J - fflllcWLT GE F Stt**tS4'b 
It. h j 0 3 7 9 6 D H/P Hlci 1 Rh o 7 7 ; ') - (GDP ffi&m 

) frh'&'\±m ( G T P ffi^m) \ZW1T-?Z>» X7 1 ? ? ^ v Y h Lxmm Lf;PAK- 

1 ti^'MC d c 4 2 feiVSttSR a c 1 US^tS 3 fc* ft *b *l T § , * . R h 
o tekinUSttlRhoAU^tS. Lti'oT, hi 0 3 7 9 6 DH/PH^R 
h o y t 5 ') - m a H lc W L T G E F * * -t -5 * "b li\ x 7 x ? 7 - ^ v K tc Jfg^-f 
5Rho7r;'J -f aiI^ii]Df§„ JftF LA GJ/l#Ic J: »K hj 03796 DH/ 
PHU^Rho77;'J *fc«HJ|Sa><b R h o 7 t 5 M 

-MaH^^^fE3a$ ^rzmm^hmrzMn ^ *> tRh o 77- 5 >; -iai^^o f *>*ag 

<*&aj3tt-5JS£-. h j 0 3 7 9 6 D H / P H li G E F vSIx £ * -t £ ¥!l £ L o 
[0144] 

IdJH^ 13 3 - Afe «k <^0 3 - B ic^i-o 0 3-Alix &«HJIS$gf»ifclc # * *i 5 R h o 7 
t 5 M -MfiM^^ia^. }jiF L A Gf/C#lC J: 9 #r £±i L *S * % ^ "t . ^tl^tl^Rh o 
7 7-5-; -m&n^%LMl$. h j 0 3 7 9 6 D H/P H t Jt^WLZ i±tzMm& iVRho 
^T-^'i-MaH^^^fE^^-ttfclffllja^v^-ftilcfcv^T^. s » Is] # o (03- 
A <r> u - > 2 . 4 x 6 s 8 x 1 0 is J: V 1 2 ) . R h o Mcov^TiiSt^^O K fc* fill 18 
3 ft (03-Ac7)U->6fcJcc>'8) o 3 ft & . Ifil^WS^tiS^fTftii:* 
ifc, hj 03796 DH/P Hlcov^Ttt, h j 0 3 7 9 6 DH/P H<7>^fE3%£ if 
fclE^fc 1/§R ho7r;')-iai t ^f&3a$ % Tz M m <r> o -f ft [c is v> X t . 13 t?[s] 
# <?> *»i8#> "b ft ( 0 3 - A <r> u - > 3 . 4 . 7 x 8 * 1 llfiWl 2) . 
[0145] 

0 3 -B tt. iie§i)iagii^fflv>Tx7 x ? ?-7n, ^^.vf^IftLfclSI^^ 
i-o Cdc42hhj 03796 DH/P H^«f&3£2 i± fc«DJfi fr h % fzUn ( 0 3 -B 

<r> v -> 4 ) tcfcv^T . r h o 7 T 5 -gfii^) &^^n$ •etzmmfr ^>mrzU^ (0 

3-B<7>U->2) t it IS L T x > K < t& ft £ ft „ * *> *> x Cdc42ai 
0 3 7 9 6 DH/P H^^^iEx? * flUHS T li . PAK-1 iz *g£-f S C d c 4 2 

fc*if fin Lfco h j 0 3 7 9 6 DH/PHli, C d c 4 2 icltLTGEFI 

fc*HJj h friz tz o fc. «fc o T x h j 0 3 7 9 6 D H/P H^#t? h j 0 3 7 
9 6^Ii6ItCdc4 2 1CWLTGEF vHtt^^i"^ t -5 „ C ^) i 7 lc, hj 0 
3796 tix Cdc42 <r> vHttfb^ <kM~t £ Witfe* <6 3 t *>*#IJBE Lt« 

[^^_h^fijfflBri6tt] 

[0146] 

* IE HH tc 1% -5 45 V * ntf F6 s 3-Ft§iaiURho77; 'J - IfiftMpL 
x £<btcRho7T5M -MSH^ttft^ffiat L fc. *iaifc «k v# 'J^Utf F 

^•c^iilfJx tx/ic + IBli/ittt: ') ? ^ tf K^)Sf icS-7*<il, # J z. ti B (it « <t> 

[0fflcoffim>5:iiBH] 
[0147] 

[01] cDNA7P->hj 0 3 7 9 6 JfcliicDNAw gP^S^J i^44DN 
AT'^oTDH/PH K > — H^^t^t? DNA^ffluTlULfc^ ^ ^ - * 

i?ALfc«HJia<^JHHJia?g«P*k:4jv>Tx hj 0 3 7 9 6 -b*n - K t-5ieitttJtI 
fif^DH/PHF > -f>#t?gaHDfn- (h j 0 3 7 9 6 DH/PH) **t'0 
K * s x 7 x X 9 > -7* n «y T 4 > jT ^ tc J: *) ^ tfj 2 tl 3 h (^tl-ftlU-^lfeJ: ^ 
4) 4lB)jt50T*i)5. p r o to-Db 1 DH/P Httiltn^ h n-i L 
xm^tz (U->2fcJ:^5) o ^^9-*4>AL*^ofc3>ha-^JHHIia^^mi 
+|c?)3x!liitc «k ») #7cM0Sigi*T-tix ^> K l$tf>& 2 iiftfr^ tz (u->3fc 



iV6) . (HUfefll 2 ) 

[02] cDNA?n->hi 03796 <7>gP^ffiHI *^4SD NATfto T D H/ 
PHHM>3-H 4M£#t? D NA ( h j 03796D H/P H ) t . R a c 1 m 
fc=? ( U - > 1 ) . Rh o Al€f ( U — > 2 ) ifcaCdc42Ifif (L->3 
) t ■frfcJHHIia^#DJia?g»StlciJV^T s hj 0 3 7 9 6 DH/PHi'n-F 

tSlfiftRacl ( U - > 1 ) . RhoA ( U - > 2 ) fc^Cdc42 ( U - 
>3) £:<7>*S^^f K *> s *fcaj Sftfc:: ir^lftBHi- ( _L 0 ) . *S£-tf> 

PJ S it y° >i y v£ lc «fc 0 ff o o ltt3>ha-iHTRho7T; «; -IQi 
^)ftfcncGST-t a g (9 - r ^ ? a - 9* - -tf % ffl t: § . Jo^uiiRh o 
y -r ^ ') -m&Wmfc^^^MZ itft^o tcti^^S H HI8 #> <b ft. £ o 

(^tl-etlU->44J«J:V5) o p r o to-Db 1 DH/PHliitt^> h n 
t LTfflv^fco ^ffflJ^gW^lc fcv^T . h j 0 3 7 9 6 DH/P H * It p r o 
to-Db 1 DH/PH<7)^3littS(Jl5lf Tfto/: (T0) . (H«6fl3) 

[ 13 3 - A ] hj 0 3 7 9 6 DH/PHtRho7r; 'J-Ifilt^IS^tl 
US . 4? «fc 1/ h j 0 3 7 9 6 DH/PHIf;!iRho77;')-iai * fESl $ -t± fcjjffl 
Ha^v^-ftilcfcv^T^. hj 0 3 7 9 6 DHUURho77;') -m&Wn^Mfr 
Izism^-Zlhi fzZ t-Z^-tmT'&Z* H^GEF Mi h j 0 3 7 9 6 DH/PH^ 
« ttfc L . RhoMiRho7r; 'i - Iflltlit^. Ifc, I^llih j 0 3 7 
9 6DH/PHt, S^flliRh o 7 t 5 ') - f fllt^t. (H«iJ4) 

[03-B] hj 0 3 7 9 6 DH/PHtCdc4 2 ^/:iiT\ C d c 

4 2 <7>^f£3££ i±fc!fflflS t it IS LT . P AK- 1 lc Jfg£"t -5 C d c 4 2 

»Lf;:^$t0T^I. ( U - > 4 ) . I^GEFMih j 0 3 7 9 6 DH/PH 
% ttfc L x RhotliRho7T;'J-ieitf4t^ * . fi^IURh o 7 



[EflJfl 7 'J - f ^ x F ] 
[0148] 

Ifi^JS^- 1 : ( 6 0 2 ) : 

mmm^ 1 : (1202) 
se^S¥ 3 : bj*j 

ffi?iJS¥ 5 : 5 



(1 126) Db lffl^F>^>t3-Ht^ 

: ( 1 4 9 5 ) 7° u -y ? 7 ^ h > ffi [b] K > -f > % n - K f £ 



D b 

<b ft 



1 ^)I5 8 1 
1 ffl Is] H > -f 



V > ffl [a] K > 4>^n-KtS 



i^fbll 6 7 5 
J: V y° U -y ^ 7x h 
5* 'J7Htf F. 

u -f -v 7 n > -fe > x Ifi ^IJ i: if t->^3-h*tli ffi 5(1 ^ * L 
: ?1«I58 If B^bll 6 7 5 l@iT'^7Utf h'^b 
D b 1 ffl IB] K > -i y is J: U -7' V v 9 x h 'j > ffl [B] K > -f > ^ n - K 
-T<6 4fii**#tpffiHI% 3 fr-r-6 *'J7Utf F. 

se^u s ¥ 7 : 7-7 >r v - ffl \z mn m^- 1 ^ mm ic * x ^tf $ *i ^ * ^ntf f. 

se^u S ¥ 8 : 7° ^ -f v - m ic se^ij s-^- 1 <r> WM t * -3 \^ T Stf $ ft fz # v ^ n tf F. 
K#l S ¥ 9 : ^7 >f v - ffl tc SC^iJ S^- 1 ay ge^ij ic * -5 x Wtft $ *i * 'J^ntf F. 
le^iJS-^ 1 0 : "7 7 -f v-ffl icE?U§^ 1 <^K?U lcgo*v*T^tf 3 ft * ') 7 H t f F 



rnmrn^- 1 1 

Itf F. 

i^ijs-^ i 2 

Ltf F. 

se^us¥ i 3 



y' => -i v - ffl lc p r o t o - D b 1 <r> W>M \z S o* X H:H- $ ft # 'J ^ 7 
7°^ -f v - ffi ic p r o t o - D b 1 <r> K£iJ tc S o* T H:H- 2 ft # 'J ^ 7 
7° ^ -f v-ffl ic C d c 4 2<7>&#}\zMrS\>xWtWr$tlfz&')Z 9 I tfF 



S£^JS¥ 1 4 : 7-7 y-m ic C d c 4 2 <^ ffi?U ic S o* T $ ft # -J ^ ? u t^F 



SC^IJ 1 5 : 7 S 7 ^ v-ilcRh o A^IWiJlcSo'ut^sf $tlt* ^ K 



Se^iJS-^- 1 7 : 7' 7 v - ffl ic R a c 1 *>K#J lc*o*i^T^ff 3 ftfc * * ? v ir * H 
BEflJS-^ 1 8 : 7'7^f7-f|icRac 1 lcS-2v*TKff $ ti/c # V * ? u * H 

t? atf 3 ft a- =f * ? u tf f» 



SEQUENCE LISTING 



< 1 1 0 > DAI ICHI PHARMACEUTICAL CO. , LTD. 

KAZUSA DNA RESEARCH INSTITUTE FOUNDATION 

< 1 2 0 > A gene coding for guanine nucleotide exchange lactor and the gene product 
of the same 

< 1 3 0 > N P 0 3 - 1 1 1 9 
< 1 6 0 > 25 

< 1 7 0 > Patentln version 3.1 

< 2 1 0 > 1 

< 2 1 1 > 4 9 7 7 

< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > ( 3 1 4 ) . . ( 4 3 3 6 ) 

< 2 2 3 > 

< 2 2 0 > 

< 2 2 1 > m i s c - f e a t u r e 

< 2 2 2 > ( 6 0 2 ) . . ( 1 1 2 6 ) 

< 2 2 3 > A region coding for Dbl homology domain 



< 2 2 0 > 

< 2 2 1 > m i s c - f e a t u r e 

< 2 2 2 > ( 1 2 0 2 ) . . ( 1 4 95) 

< 2 2 3 > A region coding for Pleckstrin homology domain 



< 4 0 0 > 1 

cgctccctcg c t c c c t c c t g c c c t c c c g c t g c a g c t c c g g c t c c g c t c g a c 1 1 c c t g c c g 6 0 

ggcgctggca agccgcgcgc tgcctggggt ctccgggggc cgcgcttgca gctggccgag 120 

tccgggccag ctgaggggct ggcggtgggc gggagcggtc ggcggcctca gccccttcag 180 

agagcgactt tcaaactcgc gcccgcgtcg cggcagcacc tgggcagccc cgcacgccgt 240 

gcgcgtcccg agcccgcggg gcagctaccg ctcgaatctc cctggggtgc cctccccagg 300 

cagcaatgcc agg atg cct gtg tec acc tec etc cac cag gat ggc age 349 

Met Pro Val Ser Thr Ser Leu His Gin Asp Gly Ser 



c a g gag egg 

Gin G 1 u Ar g 

15 

tec t g t g a c 

Se r C y s Asp 

30 

c c c g c c a a g 

Pro Ala L y s 
45 

age a a c a a c 

Se r As n As n 



c c g 1 1 c a a c 
Pro Ph e As n 



t a c c t g g g c 

Ty r Leu G 1 y 

95 

g t a c a g g a c 

Val Gin Asp 

110 

g a c a c a c c c 

Asp Th r Pro 

125 

a a c a t a g a a 

As n lie G 1 u 



g a c age t g c 
Asp Se r C y s 



agg age caa 
Ar g Se r Gin 

175 

a a c tec g t g 
Asn Se r Val 

190 



1 

c c g g t g age 
Pro Val Ser 



a g t c g c a g t 
Ser Ar g Ser 



a a t g g g g c a 

Asn G 1 y Ala 

50 

a a c tec age 

Asn Ser Ser 

65 

age egg g c a 

Ser Ar g Ala 

80 

c g a g t g g t g 

Arg Val Val 



c t g c g c age 
Leu Arg Ser 



g g g c t g c t g 

G 1 y Leu Leu 

130 

a a c ate t a c 

Asn lie T y r 

145 

a a t a g t g a c 

Asn Ser Asp 

160 

gag 1 1 1 gat 

G 1 u Ph e Asp 



gee gee c t g 
Ala Ala Leu 



5 

c t g ace t c t 

Leu Th r Ser 

20 

gee a t g gag 

Ala Met Gl u 

35 

g g c tec c t g 

G 1 y Ser Leu 



age t g g 1 1 g 
Ser T r p Leu 



g c g g c a g g g 

Ala Ala Gly 

85 

egg gag ate 

Arg G 1 u lie 

100 

ate g t g gag 

Me Val Glu 

115 

a a g c c a g a a 

L y s Pro Glu 



g c g c t g a a c 
Ala Leu Asn 



c c c g t g get 

Pro Val Ala 

165 

ate t a c act 

Me Ty r Th r 

180 

a c g g a a t g c 

Th r Glu C y s 

195 



a c c a c c tec 
Th r Th r Ser 



gag c c c age 

Glu Pro Ser 

40 

a g a age egg 

Arg Ser Arg 
55 

a a c g t g a a g 

Asn Val L y s 

70 

c c t g c a c a c 

Pro Ala His 



g t g gag a e a 
Val Glu Thr 



g a c t a c etc 

Asp Ty r Leu 

120 

c a g g t c age 

Gin Val Ser 

135 

age c ag etc 

Ser Gin Leu 

150 

g t g gee age 

Val Ala Ser 



c ag tat t g c 
Gin Ty r C y s 



a t g egg g a c 
Met Arg Asp 

200 



10 

teg teg g g c 

Ser Ser Gly 

25 

age tec gag 

Ser Ser Glu 



cat c t g c c c 
His Leu Pro 



g g g c c c etc 

Gly Pro Leu 

75 

c a c a a g etc 

His L y s Leu 

90 

gag c g c a t g 

Glu Arg Met 

105 

1 1 g a a g ate 

Leu L y s Me 



g c c etc 1 1 1 
Ala Leu Phe 



etc a g a g a c 

Leu Arg Asp 

155 

t g c 1 1 1 g t g 

Cys Phe Val 

170 

a a c a a t t a c 

Asn Asn T y r 

185 

a a g c a g c a g 

L y s Gin Gin 



tec 397 
S e r 



get 445 
Ala 



a a c 4 9 3 

Asn 

60 

tec 541 
S e r 



age 589 
S e r 



tac 637 
T y r 



att 685 
I le 



g g g 7 3 3 

Gly 

140 

ctg 781 
Leu 



gaa 829 
Glu 



c c c 8 7 7 

Pro 



gec 925 
Ala 



a a g 1 1 c 1 1 1 

Lys Phe Phe 

205 

g g c tec t a c 

G 1 y Se r Ty r 



c t g etc c a g 
Leu Leu Gin 



gag g tg g tg 

Glu Val Val 

255 

ate a a c g a c 

Me As n Asp 

270 

a 1 1 c a g tea 

Me Gin Se r 

285 

g g g gag c 1 1 

G 1 y Glu Leu 



g a a a g g ace 
Glu Ar g Th r 



egg g g c gat 

A r g G 1 y Asp 

335 

a t g c t g ate 

Met Leu Me 

350 

t a c a a g c a c 

Ty r Lys His 

365 

gag a a a egg 

Glu Lys A r g 



c a c cat g c c 
His His Ala 



egg g a c egg 

Ar g Asp Ar g 

210 

c t g c t g a a g 

Leu Leu Lys 

225 

g a a a 1 1 g c c 

Glu Me Ala 

240 

gag gat g c c 

Glu Asp Ala 



a t g a a g a g g 
Met Lys A r g 



etc etc ate 

Leu Leu Me 

290 

g t c c t g gag 

Val Leu Glu 

305 

1 1 1 1 1 c etc 

Phe Phe Leu 

320 

c a c 1 1 1 g t c 

His Phe Val 



g a a age ace 
Glu Se r Th r 



age a a g c a g 

Se r Lys Gin 

370 

a a c t g g act 

A s n T r p T h r 

385 

ace a 1 1 c c c 

Thr Me Pro 



c a g gag c t g 
Gin Glu Leu 



c c a g t c c a g 
Pro Val Gin 



a a a cat 1 1 1 

Lys His Phe 

245 

a 1 1 g a c a c c 

Me Asp Thr 

260 

a g g cat gag 

Ar g His Glu 

275 

a a c t g g a a g 

As n T r p Lys 



g g c a c a 1 1 c 
Gly Thr Phe 



1 1 1 g a c a a a 

Phe Asp Lys 

325 

t a c a a g g g c 

Ty r Lys Gly 

340 

ag a g a c tec 

Ar g Asp Se r 

355 

c a g t a c age 

Gin Ty r Se r 



c a c c a c ate 
His His Me 



c a g a a g gee 
Gin Lys Ala 



eta c a g c a c 

Leu Gin His 

215 

c g c ate etc 

Ar g Me Leu 

230 

gat g a a g a a 

Asp Glu Glu 



a t g a c c t g t 
Met Thr C y s 



c a c g c g g t c 

His Ala Val 

280 

g g g c c c g a c 

Gly Pro Asp 

295 

c g c g t g cat 

Ar g Val His 

310 

a c a c t g c 1 1 

Thr Leu Leu 



a a c ate c c g 
As n Me Pro 



c t g t g c 1 1 c 

Leu Cy s Phe 

360 

ate c a g gee 

Me Gin Ala 

375 

a a g a g g etc 

Lys Ar g Leu 

390 

a a g g a a g c c 

Lys Glu Ala 



teg c t g c c c 
Se r Leu Pro 



a a g t a c c a c 

Lys Ty r His 

235 

gag gat g g c 

Glu Asp Gly 

250 

g t g g c c t g g 

Val Ala Trp 

265 

egg etc c a g 

Arg Leu Gin 



c t g a c c a c c 
Leu Thr Thr 



c g c g t g c g c 

Arg Val Arg 

315 

ate ace a a g 

Me Thr Lys 

330 

t g c tec tec 

C y s Se r Se r 

345 

act g t c ace 

Thr Val Thr 



a a g a c a g t g 
Lys Thr Val 



ate eta gag 
Me Leu Glu 

395 

ate 1 1 g g a a 
Me Leu Glu 



ttg 973 
L e u 

220 

c tg 102 1 

Leu 



ttt 1069 
Phe 



tac 1117 
T y r 



gag 1165 
Glu 



tac 1213 
T y r 

300 

aat 1261 
As n 



aag 1309 
L y s 



c t g 13 5 7 
L e u 



cac 1405 
His 



gag 1453 
Glu 

380 

aac 1501 
As n 



atg 1549 
Met 



gat tec tat 

Asp Se r Ty r 

415 

a a g get t g g 

Lys Ala Tr p 

430 

c g c egg c a a 

Ar g Ar g Gin 
445 

a a a g c c c g a 

Lys Ala Ar g 



c t g g a c 1 1 1 
Leu Asp Phe 



g a a g g g get 

G 1 u Gly Ala 

495 

gag gag gag 

G 1 u G 1 u G 1 u 

510 

gag g a c c t g 

G 1 u Asp Leu 

525 

c c c c c a g g c 

Pro Pro Gly 



gtg gcg gag 
Val Ala Glu 



c a c t g c t g g 
His C y s T r p 

575 

a t g g g a a a g 
Met Gly Lys 

590 



400 

tat c c c a a t 
Ty r Pro As n 



tec tec c a g 
Se r Se r Gin 



t c t gag c c a 

Se r Glu Pro 

450 

g c a g c a g g a 

Ala Ala Gly 

465 

g g g c a g c c c 

Gly Gin Pro 

480 

a c c c a g gag 

Thr Gin Glu 



gag gag gag 
Glu Glu Glu 



a c a g g g cat 

Thr Gly His 

530 

tea gag gag 

Se r Glu Glu 

545 

c a g g t a g c c 

Gin Val Ala 

560 

c a c tat egg 

His Ty r Ar g 



g g g c g c a g g 
Gly Arg Ar g 



405 

egg t a c c g c 

Arg Ty r Arg 

420 

gat gag gtg 

Asp Glu Val 

435 

a c c a a a c a c 

Thr Lys His 



a t g a a g cat 
Met Lys His 



tec c g t act 

Se r Arg Thr 

485 

gag g a a gag 

Glu Glu Glu 

500 

gag g a a gag 

Glu Glu Glu 

515 

g a a g g c a a c 

Glu Gly A s n 



gag gag gag 
Glu Glu Glu 



g a c 1 1 1 g c c 

Asp Phe Ala 

565 

g c c a a c get 

Ala As n Ala 

580 

gag t c t g a a 

Glu Se r Glu 

595 



t g c age c c a 
C y s Se r Pro 



tec ace a a t 

Se r Thr As n 

440 

c t g etc a g g 

Leu Leu Arg 

455 

g c a g g c a g t 

Ala Gly Se r 

470 

egg g g c c t g 

Arg Gly Leu 



g a a gag gag 
Glu Glu Glu 



c a g gee 1 1 1 

Gin Ala Phe 

520 

gag a a g g g g 

Glu Lys Gly 

535 

gag c a g gag 

Glu Gin Glu 

550 

age tec c t g 

S e r S e r Leu 



1 1 a c 1 1 1 1 c 
Leu Leu Phe 



age tec a g g 
Se r Se r Arg 

600 



410 

gag egg c t g 

Glu Arg Leu 

425 

gtg c g c c a g 

Val Arg Gin 



c a a etc a a c 
Gin Leu As n 



get g g a a c c 

Ala Gly Thr 

475 

c a g c c a gag 

Gin Pro Glu 

490 

gag gtg gtg 

Glu Val Val 

505 

c a g g t c t c t 

Gin Val Ser 



get g g g c c g 
Ala Gly Pro 



gag age c t g 

Glu Ser Leu 

555 

c t g gee gee 

Leu Ala Ala 

570 

tec egg g g c 

Ser Arg Gly 

585 

age age a g a 

Ser Ser Arg 



aag 1597 
L y s 



g g g 16 4 5 

Gly 



gag 1693 

Glu 

460 

etc 174 1 

L e u 



get 1789 
Ala 



gag 1837 
Glu 



ctg 1885 
L e u 



gag 1933 

Glu 

540 

gcg 1981 
Ala 



etc 2029 
L e u 



get 2077 
Ala 



a g g 2 12 5 
Arg 



c c c agt g g c 

Pro Se r G 1 y 

605 

tec a 1 1 t c t 

Se r Me Se r 



gag c a a gag 
G 1 u Gin G 1 u 



c c t tea g a c 

Pro Se r Asp 

655 

c a c c a g g g c 

His Gin Gly 

670 

g t g g c a get 

Val Ala Ala 

685 

g a a g a a g a a 

G 1 u G 1 u G 1 u 



c c c tec g t g 
Pro Ser Val 



age 1 1 c t c t 

Ser Ph e Ser 

735 

g g c 1 1 1 g g g 

Gly Phe Gly 

750 

c t g gag g g c 

Leu G 1 u Gly 

765 

tec etc age 

Ser Leu Ser 



gee a c a gag 
Ala Thr Glu 



egg t c t c c a 

Ar g Ser Pro 

6 10 

tec c t g c c a 

Ser Leu Pro 

625 

g t a 1 1 1 t c t 

Val Phe Ser 

640 

a c a g a a t c t 

Thr Glu Ser 



c 1 1 c t g g g g 
Leu Leu Gly 



gag age act 

Glu Ser Thr 

690 

a t g g g a g g t 

Met Gly Gly 

705 

c t g g a c c a g 

Leu Asp Gin 

720 

egg egg age 

Ar g Ar g Ser 



age c c g egg 
Ser Pro Ar g 



age gag a a g 

Ser Glu L y s 

770 

t g t c a g etc 

C y s Gin Leu 

785 

g a c age c c t 

Asp Ser Pro 



ace a g t act 
Thr Ser Thr 



gag g 1 1 gag 
Glu Val Glu 



get g t g g a a 

Ala Val Glu 

645 

c c a g a a g t c 

Pro Glu Val 

660 

a t g g a c c c c 

Met Asp Pro 

675 

gag g a c c 1 1 

Glu Asp Leu 



g c c g c c c a g 
Ala Ala Gin 



g c c age g t c 

Ala Ser Val 

725 

age g t g g c a 

Ser Val Ala 

740 

c t g g t c age 

Leu Val Ser 

755 

g g c c t g g c c 

Gly Leu Ala 



tec c c a g a a 
Ser Pro Glu 



t c t g t c a a t 
Ser Val A s n 



gag a a g c g c 

Glu L y s A r g 

615 

c c g g a c c c t 

Pro Asp Pro 

630 

g g g c c c a g t 

Gly Pro Ser 



c t g gag a c a 
Leu Glu Thr 



c c a g g t g a c 

Pro Gly Asp 

680 

a a g g c c c t g 

L y s Ala Leu 

695 

gag c c t gag 

Glu Pro Glu 

710 

a 1 1 g c g gag 

Me Ala Glu 



c a g gag g a c 
Gin Glu Asp 



egg age age 

Ar g Ser Ser 

760 

egg cat g g c 

Ar g His Gly 

775 

g t g g a c ate 

Val Asp Me 

790 

ggg a tg gag 

Gly Met Glu 



a t g age 1 1 c 
Met Ser Phe 



gag get ggg 

Glu Ala Gly 

635 

gee gag gag 

Ala Glu Glu 

650 

c a g c 1 1 gat 

Gin Leu Asp 

665 

a t g g t g g a c 

Met Val Asp 



age age gag 
Ser Ser Glu 



age c 1 1 c t g 

Ser Leu Leu 

715 

c g a 1 1 1 g t c 

Arg Phe Val 

730 

age a a g tec 

Ser Ly s Ser 

745 

age g t g etc 

Ser Val Leu 



a g t gee a c a 
Ser Ala Thr 



ag t g tg ggg 
Ser Val Gly 

795 

c c c c c a age 
Pro Pro Ser 



gag 2173 
Glu 

620 

agt 2221 
S e r 



acg 2269 
Thr 



g c c 2 3 17 

Ala 



ttc 2365 
Phe 



gag 2413 

Glu 

700 

cca 2461 
Pro 



age 2509 
S e r 



agt 2557 
S e r 



age 2605 
S e r 



g a c 2 6 5 3 
As p 

780 

gtg 2701 
Val 



cca 2749 
Pro 



g g c t g c c c a 

G 1 y C y s Pro 

815 

g c a etc tec 

Ala Leu S e r 

830 

tat g a a a a t 

Ty r G 1 u As n 

845 

gag age etc 

G 1 u Se r Leu 



a g g 1 1 c a a c 
Ar g Ph e As n 



g g g age a a g 

Gl y Se r Ly s 

895 

gag etc c c a 

G 1 u Leu Pro 

910 

tea gat get 

Se r Asp Ala 

925 

g g a a t g gag 

Gly Met Glu 



c a g g c c a a t 
Gin Ala As n 



cat gag c t g 
His Glu Leu 

975 

age tec t c t 
Se r Se r Se r 

990 



800 

g t g gag c c t 
Val Glu Pro 



a c c c g a g a c 
Th r Ar g Asp 



g c a g a a c a c 

Ala Glu His 

850 

tec t a c ate 

Se r Ty r Me 

865 

age c 1 1 c c c 

Se r Leu Pro 

880 

a g a c a g g t g 

Arg Gin Val 



g g a c c a age 
Gly Pro S e r 



gag 1 1 c c g c 

Glu Phe Arg 

930 

t c t tec g g a 

Se r Se r Gly 

945 

g g c 1 1 1 g a c 

Gly Phe Asp 

960 

g g a g c c ate 

Gly Ala Me 



c c c act gag 
Pro Thr Glu 



805 

g a c egg t c t 

Asp Arg Se r 

820 

egg c t g 1 1 g 

Arg Leu Leu 

835 

cat gat g c a 

His Asp Ala 



c c c a a a g g a 
Pro L y s Gly 



egg c c a g a c 

Arg Pro Asp 

885 

g g c tec egg 

Gly Se r Arg 

900 

c a g g c a g t c 

Gin Ala Val 

915 

c c a t c t tea 

Pro Se r Se r 



g g g age c c t 
Gly Se r Pro 



c t g cat gag 

Leu His Glu 

965 

a c a gag gag 

Thr Glu Glu 

980 

g g g c g c age 

Gly Arg Se r 

995 



tec t g c a a g 
Se r Cy s Ly s 



eta g a c a a g 

Leu Asp L y s 

840 

g g c 1 1 c age 

Gly Phe S e r 

855 

c t g g t a a g a 

Leu Val Arg 

870 

c c a gag c c a 

Pro Glu Pro 



c c g act teg 
Pro Thr Se r 



a a a g g g g a c 

L y s Gly Asp 

920 

g a a a 1 1 g t g 

Glu lie Val 

935 

ggg aag ggg 

Gly L y s Gly 

950 

c c a etc 1 1 c 

Pro Leu Phe 



teg gee act 
Se r Ala Thr 



c c g gee c a c 
Pro Ala His 



810 

aag aag g a a 

L y s L y s Glu 

825 

a 1 1 aag age 

Me Ly s Se r 



g t c c g t c g c 
Val Arg Arg 



a a c tec ate 

A s n S e r Me 

875 

g t a c c t c c a 

Val Pro Pro 

890 

t g g g c c c t g 

Tr p Ala Leu 

905 

c c a c c t c c c 

Pro Pro Pro 



aag ate t g g 
L y s Me T r p 



e e a g g c c a g 
Pro Gly Gin 

955 

ate c t g gag 
Me Leu Glu 

970 

g c c tec c c g 
Ala Se r Pro 

985 

c t g g c c egg 
Leu Ala Arg 



tea 2797 
S e r 



tat 2845 
T y r 



egg 2893 

A r g 

860 

tec 2941 
S e r 



gtg 2989 
Val 



ttt 3037 
Phe 



ate 3085 
I le 



gag 3133 

Glu 

940 

ggc 3181 
Gly 



gag 3229 
Glu 



gaa 3277 
Glu 



gag 3325 
Glu 



c t g a a a gag 

Leu L y s G 1 u 

1005 

c t g g t g g c c 

Leu Va 1 Ala 

1020 

a t g g a c age 

Met Asp Se r 

1035 

c t g g c c c g c 

Leu Ala Ar g 

1050 

a t g g c c a g g 

Met Ala Ar g 

1065 

gat g g g a a g 

Asp G 1 y L y s 

1080 

gag c c a 1 1 a 

G 1 u Pro Leu 

1095 

1 1 1 g a c tat 

Ph e Asp Ty r 

1110 

c c c tec teg 

Pro Se r Se r 

1125 

c c g t c t get 

Pro Se r Ala 

1140 

tec g c c t g g 

Se r Ala Tr p 

1155 

g a c g t c c g t 

Asp V a 1 Ar g 

1170 

c g c c g a g c a 

Ar g Ar g Ala 



c t g g t g a a g 
Leu Va 1 Ly s 

1010 

c c a c t g c a c 
Pro Leu His 

1025 

c a c g t g age 
His Val Ser 

1040 

c a g t a c age 
Gin Ty r Ser 

1055 

c c a c c a c t g 
Pro Pro Leu 

1070 

age c c e act 
Ser Pro Th r 

1085 

g g t g g c a a a 
G 1 y G 1 y L y s 

1100 

gag c a g c t g 
G 1 u Gin Leu 

1115 

get g g g gag 
Ala Gly Glu 

1130 

g t c age c a g 
Val Ser Gin 

1145 

age c c c etc 
Ser Pro Leu 

1160 

gag etc t g e 
Glu Leu C y s 

1175 

ggg ggc ggc 
Gly Gly Gly 



gag c t g age 
Glu Leu Ser 



c c c c g c ate 
Pro Ar g lie 



gag c g c g t c 
Glu Arg Val 



etc egg ate 
Leu Arg lie 



c a g t g g g a a 
Gin T r p Glu 



g t g c c c t g t 
Val Pro C y s 



g g t a a g a g g 
Gly Lys Arg 



a t g gee c a g 
Met Ala Gin 



a t g tea c c a 
Met Ser Pro 



ag g a c c ace 
Arg Th r Th r 



age c c c a c a 
Ser Pro Th r 



tec a a g tat 
Ser Lys Ty r 



egg c c c c g c 
Arg Pro Arg 



age a g t ace 

Ser Ser Th r 

1015 

g t g c a g etc 

Val Gin Leu 

1030 

a a g a a c a a g 

Lys As n Lys 

1045 

a a g age a a c 

Lys Ser Asn 

1060 

a a g g t g gee 

Lys Val Ala 

1075 

eta c a g g a a 

Leu Gin Glu 

1090 

a a g c c g g t g 

Lys Pro Val 

1105 

gag c a c age 

Glu His Ser 

1120 

c a g c g t 1 1 c 

Gin Arg Phe 

1135 

teg c c t ggg 

Ser Pro Gly 

1150 

gag a c c 1 1 c 

Glu Thr Phe 

1165 

gee tec c g c 

Ala Ser Arg 

1180 

ggc c c a c c c 

Gly Pro Pro 



c a g ggg gag 
Gin Gly Glu 



tec c a c g t a 
Ser His Val 



g t c t a c c a g 
Val Tyr Gin 



a a g c c a g t g 
Lys Pro Val 



c c t gag a g g 
Pro Glu Arg 



gag get g g a 
Glu Ala Gly 



c t g t c t eta 
Leu Ser Leu 



c c t c c c a a g 
Pro Pro Lys 



1 1 c 1 1 c a a c 
Phe Phe Asn 



ggc egg c c c 
Gly Arg Pro 



age t g g c c c 
Ser Tr p Pro 



gat gag g c a 
Asp Glu Ala 



g t c a a c a g g 
Val Asn Arg 



185 



1190 



1195 



ag c 
Se r 

1200 



c a c 
His 



t c g 
Se r 



Va 



c c g 
Pro 



gag 
Glu 

1205 



a a c a t g 
As n Met 



g t a 
Val 



gag c c a 
Glu Pro 

1210 



c c t 
Pro 



c t g teg 
Leu Se r 



gg c 
Gl y 



agg 
Ar g 

1215 



Va 



g g c 
Gl y 



c g c 
Ar g 



t g c 
C y s 



c g c 
Ar g 
1220 



a g c 
Se r 



c t g 
L e u 



a g c 
Se r 



a c c 
Thr 



a a g 
L y s 

1225 



a g g 
A r g 



g g c egg 
G 1 y A r g 



g g a 
Gl y 



ggc 
Gl y 

1230 



g g a gag get g c c 
Gly Glu Ala Ala 



c a a 
Gin 

1235 



tec c c t 
Se r Pro 



g g g c c t 
Gly Pro 



c t g 
L e u 

1240 



c c c c a g 
Pro Gin 



a g c 
Se r 



a a g 
L y s 



ccg gat gga ggc gag acc ctg tat gtc act gca 
Pro Asp Gly Gly Glu Thr Leu Tyr Val Thr Ala 

1245 1250 1255 



g a c etc acc ctg 
Asp Leu Thr Leu 



g ag 
Glu 

1260 



g a c a a c egg egg g t g 



Asp Asn Arg Arg 



Val 

1265 



a 1 1 gtc 
lie Val 



a t g gag a a g 
Met Glu Ly s 

1270 



gga c c c c 1 1 c c c 
Gly Pro Leu Pro 



a g c 
Se r 

1275 



c c c act gca g g g 
Pro Thr Ala Gly 



c t g 
L e u 

1280 



gag gag 
Glu Glu 



age a g t 
Se r Se r 



ggc 
Gly 

1285 



c a g gga c c a age 
Gin Gly Pro Ser 



t c a 
Se r 

1290 



c c g 
Pro 



g t g 
Val 



g c c 
Ala 



ctg ctg 
Leu Leu 

1295 



g g g c a g 
Gly Gin 



1 1 



Va 



c a g 
Gin 



g a c 
Asp 

1300 



1 1 c c a g 
Phe Gin 



c a g 
Gin 



tc t 
Se r 



g c a 
Ala 

1305 



g a g 
Glu 



t g c 
C y s 



c a g ccg 
Gin Pro 



a a g 
L y s 

1310 



g a a gag 
Glu Glu 



Gly 



t c c 
Se r 



agg 
Arg 

1315 



g a c ccg 
Asp Pro 



g c a 
Ala 



g a c 
As p 



ccg age c a g c a g ggc a g a g t ; 
Pro Ser Gin Gin Gly Arg Va 

1320 1325 



a g a a a c c 1 1 a g a gag a a g 1 1 c c a g 
Arg Asn Leu Arg Glu Lys Phe Gin 

1330 



g c c 
Ala 



33 



5 



1 1 g a a c t c t gtc 
Leu Asn Ser Val 



t tga tgctgactcc tgggggaggg aggagtcatg 



Gly 

1340 



t tgg agg t tg 

g c c c ag g g c c 
c g t g t g c a g g 
c t g t g a g g c c 



gggaagaacc 
c t c a g g t g g g 
g g t c t c c t g c 
g g t g t g g c t g 



t g g g c a t c c t 
c g g a a a g t c c 
c t g t g c c a t c 
c 1 1 c c c 1 1 g t 



t c c c c t c a ag 
a t c c c c t c c g 
c a c t g g g g c t 
a a a t a g 1 1 g t 



c c t g g g c t c a 
c c c 1 1 c ag g a 
c g a g a c a a 1 1 
t c t c t g g t a a 



t g g a g c c c c t 
a g g a t g c t c c 
t c c c a c t c a c 
g a a g c c a a a t 



atttaagctc acttcttccc agagagagga agctctgctc aggcctccag cgttggctgg 4666 

ccatggccac agccagatgg aggagcccat ccccaggaga ctcaggcagt ggcctggaga 4726 

ggctttgttc tgtaacggtg ccttttctta gggtccaggc aggaatgaag ccaataattt 4 7 8 6 

attgctttcc attctgtggt atgatgtgcg tgtgcgtgag tgtgtggccc ctgtttattc 4846 

ccctcctgtc aagaatgaag tggattcagt tcaggtactt ttgagggttg ttgtgctgac 4906 

cctgtggttg tcgctgatgt acacacattt cattatttgc caatggtgca ataaccactg 4966 

c t g a c c a a c c c 4 9 7 7 



< 2 1 0 > 2 

< 2 1 1 > 1340 

< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 

< 4 0 0 > 2 

Met Pro Val Ser Thr Ser Leu His Gin Asp Gly Ser Gin G 1 u Arg Pro 

15 10 15 



Val Ser Leu Thr Ser Thr Thr Ser Ser Ser Gly Ser Ser Cys Asp Ser 

20 25 30 



Arg Ser Ala Met Glu Glu Pro Ser Ser Ser Glu Ala Pro Ala Lys Asn 

35 40 45 



Gly Ala Gly Ser Leu Arg Ser Arg His Leu Pro Asn Ser Asn Asn Asn 

50 55 60 



Ser Ser Ser Trp Leu Asn Val Lys Gly Pro Leu Ser Pro Phe Asn Ser 

65 70 75 80 



Arg Ala Ala Ala Gly Pro Ala His His Lys Leu Ser Tyr Leu Gly Arg 

85 90 95 



Val Val Arg Glu He Val Glu Thr Glu Arg Met Tyr Val Gin Asp Leu 

100 105 110 



Arg Ser lie Val Glu Asp Tyr Leu Leu Lys lie lie Asp Thr Pro Gly 

115 120 125 



Leu Leu Lys Pro Glu Gin Val Ser Ala Leu Phe Gly Asn lie Glu Asn 

130 135 140 



lie Tyr Ala Leu Asn Ser Gin Leu Leu Arg Asp Leu Asp Ser Cys Asn 

145 150 155 160 



Ser Asp Pro Val Ala Val Ala Ser Cys Phe Val Glu Arg Ser Gin Glu 

165 170 175 



Phe Asp lie Tyr Thr Gin Tyr Cys Asn Asn Tyr Pro Asn Ser Val Ala 

180 185 190 



Ala Leu Thr Glu Cys Met Arg Asp Lys Gin Gin Ala Lys Phe Phe Arg 

195 200 205 



Asp Arg Gin Glu Leu Leu Gin His Ser Leu Pro Leu Gly Ser Tyr Leu 

210 215 220 



Leu Lys Pro Val Gin Arg Me Leu Lys Tyr His Leu Leu Leu Gin Glu 

225 230 235 240 



lie Ala Lys His Phe Asp Glu Glu Glu Asp Gly Phe Glu Val Val Glu 

245 250 255 



Asp Ala lie Asp Thr Met Thr Cys Val Ala Trp Tyr lie Asn Asp Met 

260 265 270 



Lys Arg Arg His Glu His Ala Val Arg Leu Gin Glu lie Gin Ser Leu 

275 280 285 



Leu lie Asn Trp Lys Gly Pro Asp Leu Thr Thr Tyr Gly Glu Leu Val 

290 295 300 



Leu Glu Gly Thr Phe Arg Val His Arg Val Arg Asn Glu Arg Thr Phe 

305 310 315 320 



Phe Leu Phe Asp Lys Thr Leu Leu lie Thr Lys Lys Arg Gly Asp His 

325 330 335 



Phe Val Tyr Lys Gly Asn Me Pro Cys Ser Ser Leu Met Leu lie Glu 

340 345 350 



Ser Thr Arg Asp Ser Leu Cys Phe Thr Val Thr His Tyr Lys His Ser 

355 360 365 



Lys Gin Gin Tyr Ser lie Gin Ala Lys Thr Val Glu Glu Lys Arg Asn 

370 375 380 



Trp Thr His His lie Lys Arg Leu lie Leu Glu Asn His His Ala Thr 

385 390 395 400 



lie Pro Gin Lys Ala Lys Glu Ala lie Leu Glu Met Asp Ser Tyr Tyr 

405 410 415 



Pro Asn Arg Tyr Arg Cys Ser Pro Glu Arg Leu Lys Lys Ala Trp Ser 

420 425 430 



Ser Gin Asp Glu Val Ser Thr Asn Val Arg Gin Gly Arg Arg Gin Ser 

435 440 445 



Glu Pro Thr Lys His Leu Leu Arg Gin Leu Asn Glu Lys Ala Arg Ala 

450 455 460 



Ala Gly Met Lys His Ala Gly Ser Ala Gly Thr Leu Leu Asp Phe Gly 

465 470 475 480 



Gin Pro Ser Arg Thr Arg Gly Leu Gin Pro Glu Ala Glu Gly Ala Thr 

485 490 495 



Gin Glu Glu Glu Glu Glu Glu Glu Glu Val Val Glu Glu Glu Glu Glu 

500 505 510 



Glu Glu Glu Glu Glu Gin Ala Phe Gin Val Ser Leu Glu Asp Leu Thr 

515 520 525 



Gly His Glu Gly Asn Glu Lys Gly Ala Gly Pro Glu Pro Pro Gly Ser 

530 535 540 



Glu Glu Glu Glu Glu Glu Gin Glu Glu Ser Leu Ala Val Ala Glu Gin 

545 550 555 560 



Val Ala Asp Phe Ala Ser Ser Leu Leu Ala Ala Leu His Cys Trp His 

565 570 575 



Tyr A r g Ala Asn Ala Leu Leu Phe Ser Arg Gly Ala Met Gly Lys Gly 

580 585 590 



Arg Arg Glu Ser Glu Ser Ser Arg Ser Ser Arg Arg Pro Ser Gly Arg 

595 600 605 



Ser Pro Thr Ser Thr Glu Lys Arg Met Ser Phe Glu Ser lie Ser Ser 

610 615 620 



Leu Pro Glu Val Glu Pro Asp Pro Glu Ala Gly Ser Glu Gin Glu Val 

625 630 635 640 



Phe Ser Ala Val Glu Gly Pro Ser Ala Glu Glu Thr Pro Ser Asp Thr 

645 650 655 



Glu Ser Pro Glu Val Leu Glu Thr Gin Leu Asp Ala His Gin Gly Leu 

660 665 670 



Leu Gly Met Asp Pro Pro Gly Asp Met Val Asp Phe Val Ala Ala Glu 

675 680 685 



Ser Thr Glu Asp Leu Lys Ala Leu Ser Ser Glu Glu Glu Glu Glu Met 

690 695 700 



Gly Gly Ala Ala Gin Glu Pro Glu Ser Leu Leu Pro Pro Ser Val Leu 

705 710 715 720 



Asp Gin Ala Ser Val lie Ala Glu A r g Phe Val Ser Ser Phe Ser Arg 

725 730 735 



Arg Ser Ser Val Ala Gin Glu Asp Ser Lys Ser Ser Gly Phe Gly Ser 

740 745 750 



Pro Arg Leu Val Ser Arg Ser Ser Ser Val Leu Ser Leu Glu Gly Ser 

755 760 765 



Glu Lys Gly Leu Ala Arg His Gly Ser Ala Thr Asp Ser Leu Ser Cys 

770 775 780 



Gin Leu Ser Pro Glu Val Asp Me Ser Val Gly Val Ala Thr Glu Asp 

785 790 795 800 



Ser Pro Ser Val Asn Gly Met Glu Pro Pro Ser Pro Gly Cys Pro Val 

805 810 815 



Glu Pro Asp Arg Ser Ser Cys Lys Lys Lys Glu Ser Ala Leu Ser Thr 

820 825 830 



Arg Asp Arg Leu Leu Leu Asp Lys lie Lys Ser Tyr Tyr Glu Asn Ala 

840 845 



■ 3 5 



Glu His His Asp Ala Gly Phe Ser Val Arg Arg Arg Glu Ser Leu Ser 

850 855 860 



Tyr lie Pro Lys Gly Leu Val Arg Asn Ser lie Ser Arg Phe Asn Ser 

865 870 875 



Leu Pro Arg Pro Asp Pro Glu Pro Val Pro Pro Val Gly Ser Lys Arg 

885 890 895 



Gin Val Gly Ser Arg Pro Thr Ser Trp Ala Leu Phe Glu Leu Pro Gly 

900 905 910 



Pro Ser Gin Ala Val Lys Gly Asp Pro Pro Pro lie Ser Asp Ala G 1 u 

915 920 925 



Phe A r g Pro Ser Ser Glu Me Val Lys lie Trp Glu Gly Met Glu Ser 

930 935 940 



Ser Gly Gly Ser Pro Gly Lys Gly Pro Gly Gin Gly Gin Ala Asn Gly 

945 950 955 960 



Phe Asp Leu His Glu Pro Leu Phe lie Leu Glu Glu His Glu Leu Gly 

965 970 975 



Ala lie Thr Glu Glu Ser Ala Thr Ala Ser Pro Glu Ser Ser Ser Pro 

980 985 990 



Thr Glu Gly A r g Ser Pro Ala His Leu Ala A r g Glu Leu Lys Glu Leu 

995 1000 1005 



Val Lys Glu Leu Ser Ser Ser Thr Gin Gly Glu Leu Val Ala Pro 

1010 1015 1020 



Leu His Pro Arg lie Val Gin Leu Ser His Val Met Asp Ser His 

1025 1030 1035 



Val Ser Glu Arg Val Lys Asn Lys Val Tyr Gin Leu Ala Arg Gin 

1040 1045 1050 



Tyr Ser Leu Arg lie Lys Ser Asn Lys Pro Val Met Ala Arg Pro 

1055 1060 1065 



Pro Leu Gin Trp Glu Lys Val Ala Pro Glu Arg Asp Gly Lys Ser 

1070 1075 1080 



Pro Thr Val Pro Cys Leu Gin Glu Glu Ala Gly Glu Pro Leu Gly 

1085 1090 1095 



Gly Lys Gly Lys Arg Lys Pro Val Leu Ser Leu Phe Asp Tyr Glu 

1100 1105 1110 



Gin Leu Met Ala Gin Glu His Ser Pro Pro Lys Pro Ser Ser Ala 

1115 1120 1125 



Gly Glu Met Ser Pro Gin A r g 

1130 1135 

Ser Gin A r g Thr Thr Ser Pro 

1145 1150 

Pro Leu Ser Pro Thr Glu Thr 

1160 1165 

Leu Cys Ser Lys Tyr Ala Ser 

1175 1180 

Gly Gly A r g Pro A r g Gly Pro 

1190 1195 

Pro Glu Asn Met Val Glu Pro 

1205 1210 

Cys Arg Ser Leu Ser Thr Lys 

1220 1225 

Ala Gin Ser Pro Gly Pro Leu 

1235 1240 

Glu Thr Leu Tyr Val Thr Ala 

1250 1255 

Arg Val lie Val Met Glu Lys 

1265 1270 

Gly Leu Glu Glu Ser Ser Gly 

1280 1285 



Phe Phe Phe Asn Pro Ser Ala Val 

1140 



Gly Gly Arg Pro Ser Ala Trp Ser 

1155 



Phe Ser Trp Pro Asp Val Arg Glu 

1170 



Arg Asp Glu Ala Arg Arg Ala Gly 

1185 



Pro Val Asn Arg Ser His Ser Val 

1200 



Pro Leu Ser Gly Arg Val Gly Arg 

1215 



Arg Gly Arg Gly Gly Gly Glu Ala 

1230 



Pro Gin Ser Lys Pro Asp Gly Gly 

1245 



Asp Leu Thr Leu Glu Asp Asn Arg 

1260 



Gly Pro Leu Pro Ser Pro Thr Ala 

1275 



Gin Gly Pro Ser Ser Pro Val Ala 

1290 



L e u 



Leu Gly Gin Val Gin Asp Phe Gin Gin Ser Ala Glu Cys Gin 

1295 1300 1305 



Pro Lys Glu Glu Gly Ser A r g Asp Pro Ala Asp Pro Ser Gin Gin 

1310 1315 1320 



Gly Arg Val A r g Asn Leu A r g Glu Lys Phe Gin Ala Leu Asn Ser 

1325 1330 1335 



Val Gly 

1340 



< 2 1 0 > 3 

< 2 1 1 > 1095 

< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > ( 1 ) . . ( 1 0 9 5 ) 

< 2 2 3 > 

< 2 2 0 > 

< 2 2 1 > ra i s c - 1 e a t u r e 

< 2 2 3 > A partial sequence of SEQ ID N 0 : 1 consisting of the nucleotides 

rom the 581st to the 16 7 5th. which comprises a region coding lor 
D b 1 homology domain and Pleckstrin homology domain 



< 4 0 0 > 3 

aag etc age tac ctg ggc cga gtg gtg egg gag ate gtg gag aca gag 48 

Lys Leu Ser Tyr Leu Gly Arg Val Val Arg Glu lie Val Glu Thr Glu 

15 10 15 

cgc atg tac gta cag gac ctg cgc age ate gtg gag gac tac etc ttg 96 

Arg Met Tyr Val Gin Asp Leu Arg Ser lie Val Glu Asp Tyr Leu Leu 

20 25 30 

aag ate att gac aca ccc ggg ctg ctg aag cca gaa cag gtc age gee 144 

Lys lie lie Asp Thr Pro Gly Leu Leu Lys Pro Glu Gin Val Ser Ala 

35 40 45 

etc ttt ggg aac ata gaa aac ate tac gcg ctg aac age cag etc etc 192 

Leu Phe Gly Asn lie Glu Asn lie Tyr Ala Leu Asn Ser Gin Leu Leu 

50 55 60 



a g a g a c c t g 

Ar g Asp Leu 

65 

1 1 1 g t g g a a 

Phe Val Glu 



a a t t a c c c c 
A s n T y r Pro 



c a g c a g g c c 

Gin Gin Ala 

115 

c t g c c c t t g 

Leu Pro Leu 

130 

t a c c a c c t g 

Ty r His Leu 

145 

gat g g c 1 1 1 

Asp G 1 y Phe 



g c c t g g t a c 
Ala Tr p Ty r 



etc c a g gag 

Leu Gin Glu 

195 

a c c a c c t a c 

Th r Th r Ty r 

210 

g t g c g c a a t 

Val Ar g As n 

225 

a c c a a g a a g 

Th r L y s L y s 



tec tec c t g 
Se r Se r Leu 



g a c age t g c 

Asp Se r C y s 

70 

a g g age c a a 

Ar g Se r Gin 

85 

a a c tec g t g 

As n Se r Val 

100 

a a g 1 1 c 1 1 1 

Lys Phe Phe 



g g c tec t a c 
G 1 y Se r Ty r 



c t g etc c a g 

Leu Leu Gin 

150 

gag g tg g tg 

Glu Val Val 

165 

ate a a c g a c 

lie As n Asp 

180 

a 1 1 c a g tea 

lie Gin S e r 



ggg gag c 1 1 
G 1 y Glu Leu 



g a a a g g a c c 

Glu Ar g Th r 

230 

egg g g c gat 

Ar g G 1 y Asp 
245 

a t g c t g ate 

Met Leu Me 



a a t a g t g a c 
A s n S e r Asp 



gag 1 1 1 gat 
Glu Phe Asp 



gee gee c t g 

Ala Ala Leu 

105 

egg g a c egg 

Ar g Asp Ar g 

120 

c t g c t g a a g 

Leu Leu Lys 

135 

g a a a 1 1 g c c 

Glu lie Ala 



gag gat g c c 
Glu Asp Ala 



a t g a a g a g g 

Met Lys Ar g 

185 

etc etc ate 

Leu Leu lie 

200 

g t c c t g gag 

Val Leu Glu 

215 

1 1 1 1 1 c etc 

Phe Phe Leu 



c a c 1 1 1 g t c 
His Phe Val 



g a a age a c c 
Glu Se r Th r 



c c c g t g get 

Pro Val Ala 

7 5 

ate t a c act 

lie Ty r Th r 

90 

a c g g a a t g c 

Th r Glu C y s 



c a g gag c t g 
Gin Glu Leu 



c c a g t c c a g 

Pro Val Gin 

140 

a a a cat 1 1 1 

Lys His Phe 

155 

a 1 1 g a c a c c 

lie Asp Th r 

170 

a g g cat gag 

Ar g His Glu 



a a c t g g a a g 
As n T r p Lys 



g g c a c a 1 1 c 

Gly Thr Phe 

220 

1 1 1 g a c a a a 

Phe Asp Lys 

235 

t a c a a g g g c 

T y r Lys Gly 

250 

a g a g a c tec 

Ar g Asp Se r 



g t g gee age 
Val Ala S e r 



c a g tat t g c 

Gin Ty r C y s 

95 

a t g egg g a c 

Met Ar g Asp 

110 

eta c a g c a c 

Leu Gin His 

125 

c g c ate etc 

Ar g Me Leu 



gat g a a g a a 
Asp Glu Glu 



a t g a c c t g t 

Met Thr C y s 

175 

c a c g c g g t c 

His Ala Val 

190 

ggg c c c g a c 

Gly Pro Asp 
205 

c g c g t g cat 

Ar g Val His 



a c a c t g c 1 1 
Thr Leu Leu 



a a c ate c c g 
As n Me Pro 

255 

c t g t g c 1 1 c 
Leu Cy s Phe 



tgc 240 

C y s 

80 

aac 288 
As n 



a a g 3 3 6 

L y s 



teg 384 
S e r 



a a g 4 3 2 

L y s 



gag 480 
Glu 

160 

gtg 528 
Val 



egg 576 
A r g 



ctg 624 
L e u 



c g c 6 7 2 

A r g 



ate 720 
I le 

240 

tgc 768 
C y s 



act 816 
Thr 



260 265 270 

gtc acc cac tac aag cac age aag cag cag tac age ate cag gee aag 864 

Val Thr His Tyr Lys His Ser Lys Gin Gin Tyr Ser Me Gin Ala Lys 

275 280 285 

aca gtg gag gag aaa egg aac tgg act cac cac ate aag agg etc ate 912 

Thr Val Glu Glu Lys Arg Asn Trp Thr His His lie Lys Arg Leu lie 

290 295 300 

eta gag aac cac cat gee acc att ccc cag aag gee aag gaa gee ate 960 

Leu Glu Asn His His Ala Thr lie Pro Gin Lys Ala Lys Glu Ala lie 

305 310 315 320 

ttg gaa atg gat tec tat tat ccc aat egg tac cgc tgc age cca gag 1008 

Leu Glu Met Asp Ser Tyr Tyr Pro Asn Arg Tyr Arg Cys Ser Pro Glu 

325 330 335 

egg ctg aag aag get tgg tec tec cag gat gag gtg tec acc aat gtg 1056 

Arg Leu Lys Lys Ala Trp Ser Ser Gin Asp Glu Val Ser Thr Asn Val 

340 345 350 

cgc cag ggg cgc egg caa tct gag cca acc aaa cac ctg 1095 

Arg Gin Gly Arg Arg Gin Ser Glu Pro Thr Lys His Leu 

355 360 365 



< 2 1 0 > 4 

< 2 1 1 > 365 

< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 

< 4 0 0 > 4 

Lys Leu Ser Tyr Leu Gly Arg Val Val Arg Glu lie Val Glu Thr Glu 

15 10 15 



Arg Met Tyr Val Gin Asp Leu Arg Ser lie Val Glu Asp Tyr Leu Leu 



2 0 2 5 



Lys lie lie Asp Thr Pro Gly Leu Leu Lys Pro Glu Gin Val Ser Ala 

35 40 45 



Leu Phe Gly Asn lie Glu Asn Me Tyr Ala Leu Asn Ser Gin Leu Leu 

50 55 60 



A r g Asp Leu Asp Ser Cys Asn Ser Asp Pro Val Ala Val Ala Ser Cys 

65 70 75 80 



Phe Val Glu A r g Ser Gin Glu Phe Asp lie Tyr Thr Gin Tyr Cys Asn 

85 90 95 



Asn Tyr Pro Asn Ser Val Ala Ala Leu Thr Glu Cys Met A r g Asp Lys 

100 105 110 



Gin Gin Ala Lys Phe Phe A r g Asp Arg Gin Glu Leu Leu Gin His Ser 

115 120 125 



Leu Pro Leu Gly Ser Tyr Leu Leu Lys Pro Val Gin Arg lie Leu Lys 

130 135 140 



Tyr His Leu Leu Leu Gin Glu Me Ala Lys His Phe Asp Glu Glu Glu 

145 150 155 160 



Asp Gly Phe Glu Val Val Glu Asp Ala lie Asp Thr Met Thr Cys Val 

165 170 175 



Ala Trp Tyr lie Asn Asp Met Lys Arg Arg His Glu His Ala Val Arg 

180 185 190 



Leu Gin Glu lie Gin Ser Leu Leu lie Asn Trp Lys Gly Pro Asp Leu 

195 200 205 



Thr Thr Tyr Gly Glu Leu Val Leu Glu Gly Thr Phe Arg Val His Arg 

210 215 220 



Val Arg Asn Glu Arg Thr Phe Phe Leu Phe Asp Lys Thr Leu Leu lie 

225 230 235 240 



Thr Lys Lys Arg Gly Asp His Phe Val Tyr Lys Gly Asn lie Pro Cys 

245 250 255 



Ser Ser Leu Met Leu lie Glu Ser Thr Arg Asp Ser Leu Cys Phe Thr 

260 265 270 



Val Thr His Tyr Lys His Ser Lys Gin Gin Tyr Ser lie Gin Ala Lys 

275 280 285 



Thr Val Glu Glu Lys A r g Asn Trp Thr His His lie Lys A r g Leu lie 

290 295 300 



Leu Glu Asn His His Ala Thr Me Pro Gin Lys Ala Lys Glu Ala lie 

305 310 315 320 



Leu Glu Met Asp Ser Tyr Tyr Pro Asn A r g Tyr A r g Cys Ser Pro Glu 

325 330 335 



Arg Leu Lys Lys Ala Trp Ser Ser Gin Asp Glu Val Ser Thr Asn Val 

340 345 350 



Arg Gin Gly Arg Arg Gin Ser Glu Pro Thr Lys His Leu 

355 360 365 



< 2 1 0 > 5 

< 2 1 1 > 1102 

< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > (5) . . (1102) 

< 2 2 3 > 

< 2 2 0 > 

< 2 2 1 > ra i s c - 1 e a t u r e 

< 2 2 3 > A polynucleotide that comprises a kozak consensus sequence and a 

sequence coding lor methionine in its 5' -terminal, followed by a 
partial sequence ol S E Q ID N 0 : 1 consisting ol the nucleotides fro 
m the 581st to the 1675th, which comprises a region coding lor Db 
1 homology domain and P 1 e c k s t r i n homology domain 



< 4 0 0 > 5 

cacc atg aag etc age tac ctg ggc cga gtg gtg egg gag ate gtg gag 49 

Met Lys Leu Ser Tyr Leu Gly Arg Val Val Arg Glu lie Val Glu 

15 10 15 



a c a gag c g c 
T h r G 1 u A r g 



etc 1 1 g a a g 
Leu Leu L y s 



age gee etc 

Se r Ala Leu 

50 

etc etc a g a 

Leu Leu Ar g 

65 

age t g c 1 1 1 

Se r C y s Ph e 

80 

t g c a a c a a t 

C y s As n As n 



g a c a a g c a g 
Asp L y s Gin 



c a c teg c t g 

His Se r Leu 

130 

etc a a g t a c 

Leu L y s T y r 

145 

g a a gag gat 

G 1 u G 1 u Asp 

160 

t g t g t g g c c 

C y s V a 1 Ala 



g t c egg etc 
Va 1 Ar g Leu 



g a c c t g ace 
Asp Leu Th r 



a t g t a c g t a 

Met Tyr Val 

20 

ate a 1 1 g a c 

Me lie Asp 

35 

1 1 1 g g g a a c 

Ph e G 1 y As n 



g a c c t g g a c 
Asp Leu Asp 



g t g g a a a g g 

Val Glu Arg 

85 

t a c c c c a a c 

Tyr Pro As n 

100 

c a g g c c a a g 

Gin Ala L y s 

115 

c c c 1 1 g g g c 

Pro Leu G 1 y 



c a c c t g c t g 
His Leu Leu 



g g c 1 1 1 gag 

Gly Phe Glu 

165 

t g g t a c ate 

Tr p Tyr Me 

180 

c a g gag a 1 1 

Gin Glu Me 

195 

ace t a c g g g 

Th r Tyr Gly 



c a g g a c c t g 
Gin Asp Leu 



a c a c c c g g g 

Th r Pro Gly 

40 

a t a g a a a a c 

Me Glu A s n 

55 

age t g c a a t 

Se r C y s As n 

70 

age c a a gag 

Se r Gin Glu 



tec g t g g c c 
Ser Val Ala 



1 1 c 1 1 1 egg 

Phe Phe Arg 

120 

tec t a c c t g 

Ser Tyr Leu 

135 

etc c a g g a a 

Leu Gin Glu 

150 

g tg g tg gag 

Val Val Glu 



a a c g a c a t g 
A s n Asp Met 



c a g tea etc 
Gin Ser Leu 

200 

gag c 1 1 g t c 
Glu Leu Val 



c g c age ate 

Arg Ser Me 

25 

c t g c t g a ag 

Leu Leu L y s 



ate t a c g c g 
Me Tyr Ala 



a g t g a c c c c 

Ser Asp Pro 

75 

1 1 1 gat ate 

Phe Asp Me 

90 

gee c t g a c g 

Ala Leu Th r 

105 

g a c egg c a g 

Asp Arg Gin 



c t g a ag c c a 
Leu L y s Pro 



a 1 1 g c c a a a 

Me Ala Ly s 

155 

gat g c c a 1 1 

Asp Ala Me 

170 

a a g a g g a g g 

Lys Arg Arg 

185 

etc ate a a c 

Leu Me As n 



c t g gag g g c 
Leu Glu Gly 



g t g gag g a c 

Val Glu Asp 

30 

c c a g a a c a g 

Pro Glu Gin 

45 

c t g a a c age 

Leu Asn Ser 

60 

g t g get g t g 

Val Ala Val 



t a c act c a g 
Tyr T h r Gin 



g a a t g c a t g 

Glu C y s Met 

110 

gag c t g eta 

Glu Leu Leu 

125 

g t c c a g c g c 

Val Gin Arg 

140 

cat 1 1 1 gat 

His Phe Asp 



g a c a c c a t g 
Asp Th r Met 



cat gag c a c 

His Glu His 

190 

tgg aag ggg 

T r p Lys Gly 

205 

a c a 1 1 c c g c 

Th r Phe Arg 



tac 97 
T y r 



g tc 145 
Val 



c a g 19 3 

Gin 



gec 241 
Ala 



tat 289 
T y r 

95 

egg 337 
A r g 



c a g 3 8 5 

Gin 



ate 433 
I le 



g a a 4 81 

Glu 



acc 529 
Thr 

175 

g c g 5 7 7 

Ala 



c c c 6 2 5 

Pro 



g t g 6 7 3 

Val 



2 10 2 15 2 2 0 

cat cgc gtg cgc aat gaa agg acc ttt ttc etc ttt gac aaa aca ctg 721 

His Arg Val Arg Asn Glu Arg Thr Phe Phe Leu Phe Asp Lys Thr Leu 

225 230 235 

ctt ate acc aag aag egg ggc gat cac ttt gtc tac aag ggc aac ate 769 

Leu lie Thr Lys Lys Arg Gly Asp His Phe Val Tyr Lys Gly Asn lie 

240 245 250 255 

ccg tgc tec tec ctg atg ctg ate gaa age acc aga gac tec ctg tgc 817 

Pro Cys Ser Ser Leu Met Leu lie Glu Ser Thr Arg Asp Ser Leu Cys 

260 265 270 

ttc act gtc acc cac tac aag cac age aag cag cag tac age ate cag 865 

Phe Thr Val Thr His Tyr Lys His Ser Lys Gin Gin Tyr Ser lie Gin 

275 280 285 

gee aag aca gtg gag gag aaa egg aac tgg act cac cac ate aag agg 913 

Ala Lys Thr Val Glu Glu Lys Arg Asn Trp Thr His His lie Lys Arg 

290 295 300 

etc ate eta gag aac cac cat gec acc att ccc cag aag gec aag gaa 961 

Leu lie Leu Glu Asn His His Ala Thr lie Pro Gin Lys Ala Lys Glu 

305 310 315 

gec ate ttg gaa atg gat tec tat tat ccc aat egg tac cgc tgc age 1009 

Ala lie Leu Glu Met Asp Ser Tyr Tyr Pro Asn Arg Tyr Arg Cys Ser 

320 325 330 335 

cca gag egg ctg aag aag get tgg tec tec cag gat gag gtg tec acc 1057 

Pro Glu Arg Leu Lys Lys Ala Trp Ser Ser Gin Asp Glu Val Ser Thr 

340 345 350 

aat gtg cgc cag ggg cgc egg caa tct gag cca acc aaa cac ctg 1102 

Asn Val Arg Gin Gly Arg Arg Gin Ser Glu Pro Thr Lys His Leu 

355 360 365 



< 2 1 0 > 6 

< 2 1 1 > 366 

< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 

< 4 0 0 > 6 

Met Lys Leu Ser Tyr Leu Gly Arg Val Val Arg Glu Me Val Glu Thr 

15 10 15 



Glu Arg Met Tyr Val Gin Asp Leu A r g Ser lie Val Glu Asp Tyr Leu 

20 25 30 



Leu Lys lie lie Asp Thr Pro Gly Leu Leu Lys Pro Glu Gin Val Ser 

35 40 45 



Ala Leu Phe Gly Asn lie Glu Asn lie Tyr Ala Leu Asn Ser Gin Leu 

50 55 60 



Leu Arg Asp Leu Asp Ser Cys Asn Ser Asp Pro Val Ala Val Ala Ser 

65 70 75 80 



Cys Phe Val Glu Arg Ser Gin Glu Phe Asp lie Tyr Thr Gin Tyr Cys 

85 90 95 



Asn Asn Tyr Pro Asn Ser Val Ala Ala Leu Thr Glu Cys Met Arg Asp 

100 105 110 



Lys Gin Gin Ala Lys Phe Phe Arg Asp Arg Gin Glu Leu Leu Gin His 

115 120 125 



Ser Leu Pro Leu Gly Ser Tyr Leu Leu Lys Pro Val Gin Arg lie Leu 

130 135 140 



Lys Tyr His Leu Leu Leu Gin Glu lie Ala Lys His Phe Asp Glu Glu 

145 150 155 160 



Glu Asp Gly Phe Glu Val Val Glu Asp Ala lie Asp Thr Met Thr Cys 

165 170 175 



Val Ala Trp Tyr 

180 



e Asn Asp Met Lys Arg Arg His Glu His Ala Val 

185 190 



Arg Leu Gin Glu 

195 



e Gin Ser Leu Leu lie Asn Trp Lys Gly Pro Asp 

200 205 



Leu Thr Thr Tyr Gly Glu Leu Val Leu Glu Gly Thr Phe Arg Val His 

210 215 220 



A r g Val Arg Asn Glu A r g Thr Phe Phe Leu Phe Asp Lys Thr Leu Leu 

225 230 235 240 



lie Thr Lys Lys Arg Gly Asp His Phe Val Tyr Lys Gly Asn lie Pro 

245 250 255 



Cys Ser Ser Leu Met Leu Me Glu Ser Thr Arg Asp Ser Leu Cys Phe 

260 265 270 



Thr Val Thr His Tyr Lys His Ser Lys Gin Gin Tyr Ser lie Gin Ala 

275 280 285 



Lys Thr Val Glu Glu Lys Arg Asn Trp Thr His His lie Lys Arg Leu 

290 295 300 



lie Leu Glu Asn His His Ala Thr lie Pro Gin Lys Ala Lys Glu Ala 

305 310 315 320 



lie Leu Glu Met Asp Ser Tyr Tyr Pro Asn Arg Tyr Arg Cys Ser Pro 

325 330 335 



Glu Arg Leu Lys Lys Ala Trp Ser Ser Gin Asp Glu Val Ser Thr Asn 

340 345 350 



Val Arg Gin Gly Arg Arg Gin Ser Glu Pro Thr Lys His Leu 

355 360 365 



< 2 1 0 > 7 

< 2 1 1 > 22 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > Designed polynucleotide based on the sequence of SEQ ID N 0 : 1 for 

use as a primer 



< 4 0 0 > 7 

g g g a g a t g t c a c c a c a g c g t 1 1 



2 2 



< 2 1 0 > 8 

< 2 1 1 > 29 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > Designed polynucleotide based on the sequence of SEQ ID N 0 : 1 for 

use as a primer 

< 4 0 0 > 8 

aatggatccc gaccgacaga gttcaaggc 29 



< 2 1 0 > 9 

< 2 1 1 > 34 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > Designed polynucleotide based on the sequence of SEQ ID N 0 : 1 for 

use as a primer 

< 4 0 0 > 9 

caccatgaag ctcagctacc tgggccgagt ggtg 34 



< 2 1 0 > 10 

< 2 1 1 > 26 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > Designed polynucleotide based on the sequence of SEQ ID N 0 : 1 for 

use as a primer 

< 4 0 0 > 10 

c a g g t g 1 1 1 g g 1 1 g g c t c a g a 1 1 g c c 2 6 



< 2 1 0 > 11 

< 2 1 1 > 35 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > Designed polynucleotide based on the sequence of proto-Dbl lor us 

e as a primer 



< 4 0 0 > 11 



aatagatctg gaaatggcag ttttaaagaa ccacg 



< 2 1 0 > 12 

< 2 1 1 > 29 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > Designed polynucleotide based on the sequence of proto-Dbl lor us 

e as a primer 



< 2 1 0 > 13 

< 2 1 1 > 29 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > Designed polynucleotide based on the sequence of C d c 4 2 for use as 

a primer 



< 2 1 0 > 14 

< 2 1 1 > 25 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > Designed polynucleotide based on the sequence ol Cdc42 lor use as 

a primer 



< 4 0 0 > 12 

a a t g t c g a c c t g c 1 1 c a a c a a a a t a 1 1 1 c 



2 9 



< 4 0 0 > 13 

c a c c a t g c a g a c a a 1 1 a a g t g t g 1 1 g 1 1 g 



2 9 



< 4 0 0 > 14 

t c a t a g c a g c a c a c a c c t g c g g c t c 



2 5 



< 2 1 0 > 15 

< 2 1 1 > 29 

< 2 1 2 > DNA 



< 2 1 3 > Artificial 



< 2 2 0 > 

< 2 2 3 > 



Designed polynucleotide based on the sequence of RhoA for use as 
a primer 



< 4 0 0 > 15 

caccatggct gccatccgga agaaactgg 29 



< 2 1 0 > 


16 


< 2 1 1 > 


28 


< 2 1 2 > 


DNA 


< 2 1 3 > 


Ar t i f i c i a 



< 2 2 0 > 

< 2 2 3 > Designed polynucleotide based on the sequence of RhoA for use as 

a primer 

< 4 0 0 > 16 

t c a c a a g a c a a g g c a a c c a g a 1 1 1 1 1 1 c 2 8 



< 2 1 0 > 17 

< 2 1 1 > 29 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > Designed polynucleotide based on the sequence of Racl for use as 

a primer 

< 4 0 0 > 17 

caccatgcag gccatcaagt gtgtggtgg 29 



< 2 1 0 > 18 

< 2 1 1 > 26 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > Designed polynucleotide based on the sequence of Racl for use as 

a primer 

< 4 0 0 > 18 

1 1 a c a a c a g c a g g c a 1 1 1 1 c t c 1 1 c c 2 6 



< 2 1 0 > 19 

< 2 1 1 > 7 

< 2 1 2 > DNA 

< 2 1 3 > artificial 



< 2 2 0 > 



< 2 2 3 > Designed oligonucleotide including Kozak consensus sequence folio 

wed by a codon corresponding to Methionine 

< 4 0 0 > 19 

c a c c a t g 7 



< 2 1 0 > 20 

< 2 1 1 > 5/6 

< 2 1 2 > DNA 

< 2 1 3 > homo sapiens 

< 4 0 0 > 20 

atgcagacaa ttaagtgtgt tgttgtgggc gatggtgctg ttggtaaaac atgtctcctg 60 

atatcctaca caacaaacaa atttccatcg gaatatgtac cgactgtttt tgacaactat 120 

gcagtcacag ttatgattgg tggagaacca tatactcttg gactttttga tactgcaggg 180 

caagaggatt atgacagatt acgaccgctg agttatccac aaacagatgt atttctagtc 240 

tgtttttcag tggtctctcc atcttcattt gaaaacgtga aagaaaagtg ggtgcctgag 300 

ataactcacc actgtccaaa gactcctttc ttgcttgttg ggactcaaat tgatctcaga 360 

gatgacccct ctactattga gaaacttgcc aagaacaaac agaagcctat cactccagag 420 

actgctgaaa agctggcccg tgacctgaag gctgtcaagt atgtggagtg ttctgcactt 480 

acacagaaag gcctaaagaa tgtatttgac gaagcaatat tggctgccct ggagcctcca 540 

gaaccgaaga agagccgcag gtgtgtgctg ctatga 576 



< 2 1 0 > 21 

< 2 1 1 > 191 

< 2 1 2 > PRT 

< 2 1 3 > homo sapiens 

< 4 0 0 > 21 

Met Gin Thr Me Lys Cys Val Val Val Gly Asp Gly Ala Val Gly Lys 

15 10 15 



Thr Cys Leu Leu lie Ser Tyr Thr Thr Asn Lys Phe Pro Ser Glu Tyr 



2 0 2 5 



Val Pro Thr Val Phe Asp Asn Tyr Ala Val Thr Val Met Me Gly Gly 



3 5 



Glu Pro Tyr Thr Leu Gly Leu Phe Asp Thr Ala Gly Gin Glu Asp Tyr 

50 55 60 



Asp A r g Leu A r g Pro Leu Ser Tyr Pro Gin Thr Asp V a 1 Phe Leu V a 1 

05 70 75 80 



Cys Phe Ser V a 1 V a 1 Ser Pro Ser Ser Phe Glu Asn V a 1 Lys Glu Lys 

85 90 95 



Trp Val Pro Glu lie Thr His His Cys Pro Lys Thr Pro Phe Leu Leu 

100 105 110 



Val Gly Thr Gin lie Asp Leu A r g Asp Asp Pro Ser Thr lie Glu Lys 

115 120 125 



Leu Ala Lys Asn Lys Gin Lys Pro lie Thr Pro Glu Thr Ala Glu Lys 

130 135 140 



Leu Ala A r g Asp Leu Lys Ala Val Lys Tyr Val Glu Cys Ser Ala Leu 

145 150 155 160 



Thr Gin Lys Gly Leu Lys Asn Val Phe Asp Glu Ala lie Leu Ala Ala 

165 170 175 



Leu Glu Pro Pro Glu Pro Lys Lys Ser Arg Arg Cys Val Leu Leu 

180 185 190 



< 2 1 0 > 22 

< 2 1 1 > 582 

< 2 1 2 > DNA 

< 2 1 3 > homo sapiens 

< 4 0 0 > 22 

atggctgcca tccggaagaa actggtgatt gttggtgatg gagcctgtgg aaagacatgc 60 

ttgctcatag tcttcagcaa ggaccagttc ccagaggtgt atgtgcccac agtgtttgag 120 

aactatgtgg cagatatcga ggtggatgga aagcaggtag agttggcttt gtgggacaca 180 



gctgggcagg aagattatga tcgcctgagg c c c c t c t c c t a c c c a g a t a c cgatgttata 2 4 0 

c t g a t g t g 1 1 tttccatcga cagccctgat a g 1 1 1 a g a a a a c a t c c c a g a aaagtggacc 3 0 0 

ccagaagtca agcatttctg tcccaacgtg cccatcatcc tggttgggaa taagaaggat 360 

cttcggaatg atgagcacac aaggcgggag ctagccaaga tgaagcagga gccggtgaaa 420 

cctgaagaag gcagagatat ggcaaacagg attggcgctt ttgggtacat ggagtgttca 430 

gcaaagacca aagatggagt gagagaggtt tttgaaatgg ctacgagagc tgctctgcaa 540 

gctagacgtg ggaagaaaaa atctggttgc cttgtcttgt ga 532 



< 2 1 0 > 23 

< 2 1 1 > 193 

< 2 1 2 > PRT 

< 2 1 3 > homo sapiens 

< 4 0 0 > 23 

Met Ala Ala lie Arg Lys Lys Leu V a I lie Val Gly Asp Gly Ala Cys 

15 10 15 



Gly Lys Thr Cys Leu Leu Me Val Phe Ser Lys Asp Gin Phe Pro Glu 

20 25 30 



Val Tyr Val Pro Thr Val Phe Glu As n Tyr Val Ala Asp lie Glu Val 

35 40 45 



Asp Gly Lys Gin Val Glu Leu Ala Leu Trp Asp Thr Ala Gly Gin Glu 

50 55 60 



Asp Tyr Asp Arg Leu Arg Pro Leu Ser Tyr Pro Asp Thr Asp Val lie 

65 70 75 80 



Leu Met Cys Phe Ser lie Asp Ser Pro Asp Ser Leu Glu Asn lie Pro 

85 90 95 



Glu Lys Trp Thr Pro Glu Val Lys His Phe Cys Pro Asn Val Pro lie 

100 105 110 



Me Leu Val Gly Asn Lys Lys Asp Leu Arg Asn 

115 120 



Asp Glu His Thr Arg 

125 



Arg Glu Leu Ala Lys Met Lys Gin Glu Pro Val Lys Pro Glu Glu Gly 

130 135 140 



Arg Asp Met Ala Asn Arg Me Gly Ala Phe Gly Tyr Met Glu Cys Ser 

145 150 155 160 



Ala Lys Thr Lys Asp Gly Val Arg Glu Val Phe Glu Met Ala Thr Ar 

165 170 175 



Ala Ala Leu Gin Ala Arg Arg Gly Lys Lys Lys Ser Gly Cys Leu Va 

180 185 190 



Leu 



< 2 1 0 > 24 

< 2 1 1 > 579 

< 2 1 2 > DNA 

< 2 1 3 > homo sapiens 

< 4 0 0 > 24 

atgcaggcca tcaagtgtgt ggtggtggga gacggagctg taggtaaaac ttgcctactg 

atcagttaca caaccaatgc atttcctgga gaatatatcc ctactgtctt tgacaattat 

tctgccaatg ttatggtaga tggaaaaccg gtgaatctgg gcttatggga tacagctgga 

caagaagatt atgacagatt acgcccccta tcctatccgc aaacagatgt gttcttaatt 

tgcttttccc ttgtgagtcc tgcatcattt gaaaatgtcc gtgcaaagtg gtatcctgag 

gtgcggcacc actgtcccaa cactcccatc atcctagtgg gaactaaact tgatcttagg 

gatgataaag acacgatcga gaaactgaag gagaagaagc tgactcccat cacctatccg 

c a g g g t c t a g c c a t g g c t a a g g a g a 1 1 g g t g c t g t a a a a t a c c t g g a g t g c t c g g c g c t c 

acacagcgag gcctcaagac agtgtttgac gaagcgatcc gagcagtcct ctgcccgcct 



cccgtgaaga agaggaagag aaaatgcctg ctgttgtaa 



< 2 1 0 > 25 

< 2 1 1 > 192 

< 2 1 2 > PRT 

< 2 1 3 > homo sapiens 

< 4 0 0 > 25 

Met Gin Ala lie Lys Cys Val Val Val Gly Asp Gly Ala V a 1 Gly Lys 

15 10 15 



Thr Cys Leu Leu lie Ser Tyr Thr Thr Asn Ala Phe Pro Gly Glu Tyr 

20 25 30 



lie Pro Thr Val Phe Asp Asn Tyr Ser Ala Asn Val Met Val Asp Gly 

35 40 45 



Lys Pro Val Asn Leu Gly Leu Trp Asp Thr Ala Gly Gin Glu Asp Tyr 

50 55 60 



Asp Arg Leu A r g Pro Leu Ser Tyr Pro Gin Thr Asp Val Phe Leu lie 

65 70 75 80 



Cys Phe Ser Leu Val Ser Pro Ala Ser Phe Glu Asn Val Arg Ala Lys 

85 90 95 



Trp Tyr Pro Glu Val Arg His His Cys Pro Asn Thr Pro lie lie Leu 

100 105 110 



Val Gly Thr Lys Leu Asp Leu Arg Asp Asp Lys Asp Thr lie Glu Lys 

115 120 125 



Leu Lys Glu Lys Lys Leu Thr Pro lie Thr Tyr Pro Gin Gly Leu Ala 

130 135 140 



Met Ala Lys Glu lie Gly Ala Val Lys Tyr Leu Glu Cys Ser Ala Leu 

145 150 155 160 



Thr Gin Arg Gly Leu Lys Thr Val Phe Asp Glu Ala lie Arg Ala Val 



165 



175 



Leu Cys Pro Pro Pro Val Lys Lys A r g Lys Arg Lys Cys Leu Leu Leu 

180 185 190 
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